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COMMEllCIAl.   AND  CaTALoi.IK   TKINIKKS, 
IIAMILJON,  OHIO 


INTRODUCTION. 


)  N  Ihis  catalogue  we  present  a  full  line  of  machine  tools  and 

appliances  manufactured  at  our  extensive  Works  at  Hamilton, 

Ohio,  and  handled  at  our  Ware-rooms  and  Offices  in  the  leading 

cities  in  this  country  and  Europe.    We  have  endeavored  to 

make  the  catalogue  complete  and  comprehensive,  illustrating 

IS  fully  as  possible  such  machinery  of  every  type  required  in  the  equipment  of 

shops  and  factories  for  the  manufacture  of  every  variety  and  character  of  work 

in  iron  and  steel. 

Our  plant  at  Hamilton  is  large  and  complete  in  every  respect.  Fifteen 
acres  of  floor  space  is  under  roof,  making  it  the  largest  works  in  the  world 
devoted  exclusively  to  the  manufacture  of  machine  tools,  and  our  appointments, 
appliances  and  facilities  for  handling  work  expeditiously  and  economically  are 
of  the  very  best,  including  thirty  over-head  traveling  cranes,  from  five  to 
thirty  tons  capacity  each,  and  machinery  of  the  highest  grade  of  excellence  for 
the  accurate  and  economical  production  of  work.  Large  and  fully  equipped 
tool  rooms  for  the  maintenance  of  our  shop  tools  are  provided. 

Separate  and  distinct  departments  are  engaged  in  the  manufacture  of 
certain  standard  tools  exclusively,  such  as  Boring  and  Turning  Mills,  Lathes, 
Planers,  etc.,  and  are  fully  and  completely  equipped  for  turning  out  such 
machines  in  quantities  under  the  best  systems  of  manufacture. 

We  cordially  invite  all  interested  in  machinery,  or  contemplating  purchas- 
ing, to  visit  our  works,  where  every  opportunity  will  be  extended  to  thoroughly 
inspect  our  product  in  process  of  construction  and  in  operation. 


EASTERN  OFFICE  AND  WARE  ROOMS. 


FOR  the  convenietice  of  our  trade  in  the  East,  we  have  established  large 
IV are  Rooms  and  Offices  in  New  York,  corner  of  Liberty,  Washington 
and  Cedar  streets,  where  a  full  line  of  machine  tools  is  carried  in  stock. 

This  office  gives  its  attention  to  a  general  line  of  machinery,  and  can  give 
full  and  complete  information  and  lowest  prices  on  miscellaneous  machinery  and 
appliances  of  every  description. 

In  addition  to  the  ordinary  line  of  machine  tools,  we  represent  the  largest 

and   most  favorably  known  builders  of  Overhead  Power  Traveling  Cranes, 

Hydraulic  Machinery,  Punching  and  Shearing  Machines,  Steam  Hammers,  etc. 

Full  information  and  prices  can  also  be  obtained  at  any  of  our  other 

Branch  Offices. 

IVith  these  superior  facilities,  which  enable  us  to  give  better  service  than 
ever  before,  we  will  aim,  by  the  maintenance  of  a  high  order  of  workmanship 
and  constant  improvements  in  our  patterns,  to  merit  a  continuance  of  the  liberal 
patronage  we  have  hitherto  enjoyed, 

Respectfully, 

The  NILES  TOOL  IVORKS  Co. 


NOTES. 


Prices. 

Qudted  upon  inquiry. 

Illustrations. 
Specifications. 

Represent  machine.s  at  thi.H  time.  From  time  to  time  improvements  are  made.  Photographs 
or  cuts  will  accompany  all  proposition.s  for  machines,  illustrating  and  describinj^  the  latest 
designs. 

Correspondence. 

All  letters  should  be  addressed  to  The  NIIJvS  TOOL  WORKS  C«>..  at  any  of  the  following: 
HAMILTON.  OHIO. 

NKW  YORK.  N.  Y.— I3f>  and  13S  Liberty  Strrel. 
BOSTON.  MASS.— 65  and  67  Oliver  Street. 
PHILADELPHIA,  I'A.-Hour.se  HnildiuK. 
PITTSBURc;,  PA.-Cfirntgif  IlwildinR. 
CHICAGO.  ILL.— Western  rni'-n  Building. 
ST.  LOUIS.  MO.  -^')i5  North  Fourth  Stn  tt. 
LONDON,  S.  \V..  ENGLAND.  -.,yVict..ria  Street. 
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The  NILES  TOOL  WORKS  Co. 


CAR-WHEEL  LATHE. 


S^trings  48  inches^  and  will  ttsra  wheels  from  33  inches  to  42  inches  diameter. 

This  Ljttbe  is  specially  designed  for  turning  steel-tired  car  and  tmck-wheels  concentric 
-widi  the  azle-joismals  without  respect  to  the  original  centers  on  which  the  axles  were  turned* 
Thcae  centers  can  be  used^  however^  at  any  time  desired. 

The  azle-joumab  are  gripped  by  self-centering,  four-jawed  chucks  in  each  face-plate.  The 
ja^v^-faces  are  self-adjusting  as  to  alignment  of  axle,  and  never  impose  bending  strains  on  the 


The  face-plates  carry  adjustable-drivers  which  engage  the  bolt-heads  on  sides  of  wheels 
the  rims. 

Both  heads  have  sliding  spindles  with  centers.    The  centers  are  capped  and  may  be  ad- 
juated  ag^ainst  the  ends  of  the  axle  to  prevent  end  motion. 

The  ric^t4iand  head  is  movable  on  bed  to  suit  length  of  axles. 

The  minimum  distance  between  face-plates  is  5  feet  6  inches;the  maximum  distance,?  feet 

The  gearing  is  all  cut  from  the  solid  and  h  amply  strong* 

The  feed  is  by  ratchet  movement,  all  contained  in  the  machine  and  no  overhtad  rockcr- 


A  gauging  and  calipering  attachment  can  be  supplied  with  the  lathe,  which  insures  ac- 
curacy and  reduces  the  time  to  a  minimtmi.  The  device  acts  as  a  track-gauge,  serves  as  a  tem- 
plet lor  flange  and  tread  at  the  same  time  and  is  never  in  the  way  when  not  wanted* 

The  coofitcr  pulleys  aire  28  inches  diameter,  6^^2  inches  face*    Speed,  90  revolutions* 


Code  'Word,  Maintainer*         Weight Price,  $ 


The  NILES  TOOL  WORKS  Co. 


LOCOMOTIVE  AXLE  LATHE. 


End  Drive  and  Two 


Thfa  latfac  te  intended  for  ttfrning  axles  all  over ^  in  wfiich  case  a  bracket  for  carrying  a 
taper  attachment^  or  a  former  to  gvrt  correct  shape  to  the  middle  of  the  azle^  b  placed  on  back 
oc  becL 

The  drivingK-gear  is  placed  at  one  end^  is  very  powerf til  and  will  pull  all  that  the  axle  will 
An  eqttalizing  driver  is  attached  to  face-plate  to  take  the  dog  at  both  ends. 

The  bed  is  very  heavy^  well  braced  and  has  trough  and  reservoir  in  center  leg  for  coovcy- 

and  holding  the  lubricant,  which  b  supplied  by  a  power  pump  and  stand-pipe. 

The  carriages  aire  well  gibbed  to  the  bed^  are  fed  by  large  screw  and  have  hand  adjustment 
and  open  feed-nutk 

Positive  gear  feed,  with  three  changes  by  pull-pin,  provided. 

^fth  bed  12  feet  4  inches  long,  will  tJke  7  feet  6  inches  between  centers, 

A  crane  for  handling  axles  in  and  out  of  machine  b  supplied  when  ordered* 

Driving  cone  has  three  steps  for  4>24nch  belt* 

Counter  pulleys  aire  26  inches  diameter  for  5-inch  double  belt.  Speed,  280  revolutions  for 
cutting  speed  of  18  to  38  feet  on  6-inch  diameter. 

Code  Vofd,  Makebate.         Veight Price,  $ 


The  NILES  TOOL  WORKS  Co. 


DOUBLE  AXLE  LATHE. 


For  Locomotive  and  Car-Axle& 


Azla  9at  ran  on  dead  centerit  are  driven  from  the  middle  by  an  eqtsalizing  driver-^te 
and  titui  relieved  from  the  strains  which  would  otherwise  he  produced  by  irregularities  in  the 


The  carriages  have  two  power  feeds,  and  automatic  stops.  Both  ends  of  axle  can  be 
^tfyif<<  at  same  time* 

The  center  head  can  be  adjusted  along  the  bed* 

The  middle  kg  forau  a  lubricant  reservoir.  The  carriages  arc  arranged  to  conduct  the  lu- 
fackant  to  a  trough  in  the  bed,  and  thence  to  the  reservoir.  A  power  pump  supplies  same  to  the 
u 

Length  of  bed,  \  \  feet  3  inches;  maximum  distance  between  centers,  7  feet  8  inches. 

Capacity  is  nearly  double  that  of  the  best  Single  Axle  Lathe  built. 

A  convenient  crane  is  provided  by  which  one  man  can  easily  handle  the  axles. 

<^intT»  pttOeys  are  18  inches  diameter  for  4-inch  belt,  and  run  160  revolutions. 


Code  Wofd,  Malcable.  Weight Price  % 


The  N/LES  TOOL  ll'OKKS  Co.  ii 


SINGLE  AXLE  LATHE. 


for  Tuminsf  Car  and  Locomotive-AxIcs* 


We  tKiild  thb  machinf.  mainly  for  the  accommodation  of  the  smaller  roads  and  repair  shop 
having  but  little  of  this  work  to  do^  and  we  recommend  its  tsse  in  such  places  only*  For  shops 
having  a  large  qtsantity  of  axles  the  Double  Axle  Lathe  is  preferred  in  point'  of  economy* 
The  Double  Azk  Lathe  will  do  nearly  double  the  amount  of  work  at  the  same  outlay  for 
labor  and  expenses. 

The  driving  cone  has  three  steps  for  3^^-inch  belt,  and  is  strongly  geared*  Two  changes 
9i  ieedf  for  roughing  and  finishing^  provided;  the  change  from  one  to  the  other  is  made  in- 
stantly "without  the  necessity  of  the  operator  changing  his  position. 

The  mafhinr  has  a  bed  10  feet  2  inches  long»  to  take  7  feet  6  inches  between  centers* 

The  face-plate  carries  a  self-adjusting  driver* 

Counter-shaft  has  three  pulleys,  with  two  speeds,  giving  six  changes.  The  pulleys  are  20 
inches  diameter,  8  inches  face*    Speeds,  90  and  120  revolutions. 


Code  Wofd,  Majority.         Veight Price,  $ 


TJif  NJLES  TOOL   WOUKS  Co. 
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The  NILES  TOOL  WORKS  Co.  15 


DOUBLE  CUTTING-OFF  AND  CENTERING  MACHINE. 


Desfgfntd  for  Locomotive  and  Car-Axles* 


WiU  cut  o£f  and  center  shafts  up  to  9  Caches  diameter,  8  feet  6  Inches  long;,  ctftthig  off  both 
ends  at  one  time* 

The  axle  revolves  in  powqrful,  self-centering  chucks,  each  chuck  being  driven  by  spur- 
gear  and  pinion. 

The  chuck-4eads  and  carriages  are  adjustable  to  any  position  on  the  bed,  to  suit  varying 
lengths  of  azles* 

The  driving  cone  has  four  steps  for  4-inch  belt* 

Counterehaft  has  double  set  of  pulleys,  giving  six  changes  of  speed,  so  arranged  that  the 
speed  can  be  changed  instantly  as  the  cutting-off  tool  approaches  the  center* 

The  tool-slides  have  power  feed,  with  three  changes. 

The  center  drills  are  driven  independently.  The  drill-heads  are  arranged  to  slide  back  to 
give  dearanfc  when  putting  in  azks* 

Cbanter-shait  pulleys,  20  inches  diameter,  V>i  inches  face*    Speeds,  250and  325  revolu- 


Code  Word,  Majesty.  Weight Price,  $. 


The  NILES  TOOL  WORKS  Co, 


17 


QUARTERING  MACHINES. 

For  Quarterm^  and  Boring  Crank-pin  Holes  in  Locomotive  Driving- Wheels* 


Will  take  wheeb  ranging  from  45  to  100  inches  diameter^  and  for  cranks  from  16  to  26 


Both  head-stocks  have  sliding  spindles  and  centers  for  locating  the  wheels,  and  are  adjus- 
table on  bed  for  length  of  axle* 

Wheels  are  centered  by  the  spindles,  supported  by  the  steady-rests  and  clamped  on  the  rims. 
The  boring-spindles  are  entirely  independent^  will  bore  for  right  or  left-hand  lead  and  have  two 
feeds  for  roughing  and  one  coarse  feed  for  finishing.  When  once  set  the  machine  will  accurately 
quarter  the  holes  and  locate  the  throw,  so  that  no  laying  off  is  required  on  the  wheels. 

Counter-shaft  has  three  pulleys,  24  inches  diameter,  for  3-inch  belt.  Speeds,  90  and  120 
revolutions- 


LIST    OF    SIZES. 


Code    Word. 


Malapari  - 
Malaptere 
Malaqueta 


Size 

of 

Machine. 

Length 
Bed. 

Maximum 
Distance 
Between 
Centers. 

72" 

84" 

100" 

16' 
16' 
16' 

8' 
8' 
8' 

Weight. 


The  NILES  TOOL  WORKS  Co. 
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HYDROSTATIC  WHEEL  PRESSES. 


For  Pressing  on  and  off  Gir  and  Driving- Wheels. 


Tbe  two  fcsistaiice  posts  are  held  by  two  tie-bars,  and  are  motsnted  on  a  cast-iron  base, 
ccpt  the  No.  \  ^^lich  bas  no  base.  One  post  slides  on  the  bars,  and  is  firmly  located  in  the  ttr 
qsircd  potJHon  by  two  cross-keys;  the  other  post  is  bolted  to  the  base,  contains  the  copper-lined 
fwmnHcyliiiJcr  and  carries  the  pumps,  water  tank,  driving  pulleys,  gauge  and  safety-valve. 

Tbe  staadaid  machine  stands  at  right  angles  to  line  shaft,  but  may  be  set  parallel  when 


Tbe  double-hunger  pump  makes  alternate  strokes.  One  pltmger  is  1-inch  diameter;  the 
other^  \\  inches  diameter.  They  are  entirely  independent  and  are  provided  with  a  trip  by 
which  ooe  or  both  may  be  instantly  stopped  by  touching  a  handle.  The  small  pltmger  is  run 
lor  the  final  letting  of  the  wheel  or  when  the  maximum  power  is  desired  for  removal  of  wheels* 

The  pfcwure-gauge  shows  the  pressure  in  potmds  per  sqtiare  inch  and  total  on  ram  in  tons 

The  safety-valve  is  placed  in  a  lock-box  and  weighted  as  desired. 

The  driving  ptsUeys  are  36  inches  diameter  for  6-inch  belt,  speed  100  revolutions,  except 
^  No.  \f  wiiich  has  ptsUeys  30  inches  diameter  for  4-inch  belt. 


TABLE    OF    SIZES. 


Code  Word. 

Size 
of 
Ma- 
chine. 

Maximnm 
Distance 
Between 
Ram  and 

Resistance 
Post. 

1 
Distance       Diam-  '  power 
Between         eter           j„ 

Tie-               of        Tons. 

Bars.            Kam. 

Weight. 

Price. 

1    Malcontent 

Malediction 

Malefactor 

Ifalio^           

No.  I 
No.  2 

No.  3 
No.  4 

No.  5 
No.  6 

8'  4"        i          s6"               8"         mo 
8'  4"               4><"              9"         iy> 
8'  4"                66"               9"          150 

8'    d"                            "f^"                         O"                ^MV) 

^ ** 1 

Malicious 

Malicorium 

8'  4" 
8'  4" 

78"            11"        yx) 
84"            II"         yjo 

^    *******    ••••••••• 

PART  II. 

LATHES. 


JEWELERS'  POLISHING  LATHE. 


/'-'/""'■r- 


SPECIFICATIONS. 


..,.., 

Utd. 

Hole 
Splddl*. 

CoulltcrsbBfl. 

C^^S^.- 

Cample  Ic. 

Code  Word. 

?. 

;.-..  ""■ 

RCV.. 

Flywort 

9" 

■}■  o" 

716" 

■'        iM" 

500 

loalb* 

Jasoo 

SPEED  LATHE. 


I 


Tbb  Laihe  was  designed  to  supply  the  demand  for  m  extra  fine  built  imall  Lathe.  They 
IK  titled  with  patent,  iiard,  open-grain,  cast-iron  taper'shell  bearings,  running  in  gun-metal  box 
in  front.  The  back  end  of  steel  spindle  is  tapering  and  hardened,  and  is  fitted  to  an  independ- 
ent, adiusting  cist-iron  step.  For  fine  adjustment  this  step  is  fitted  with  a  screw  separated  from 
tEie  spindle  by  two  buttons,  made  of  steel  and  hardened.  They  can  be  run  at  a  high  speed 
without  heating. 

SPEaFlCATlONS. 


5'o?5. 

Sving. 

flfd. 

Spindle. 

T.I1M 

•;on«t.-rsh»ft 

Weight. 

Price 
Complet«. 

Between 

^^y. 

Fa„ 

R«s. 

Focador. 

9" 

••■■" 

S'lb- 

16" 

5" 

iK"  ■ 

loolba 

»»S«> 
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10-INCH  and  1 1-INCH-SWING  BENCH  LATHE. 


Tbc  bead  ipindle  is  of  cast  crucible  steel  ruoalng  in  phospbor^iroiue  boxes,  well  Krapcd 
Id  a  fo,  anJ  talus  a  No.  2  Mone  taper  lor  ccntrn.  Head  cone,  wiijch  is  periectly  balanced, 
hai  four  wctioins  vid  takes  I  '^-incti  belL 

Tail  spindle  is  of  cast  crucible  steel  I  ^,-inch  in  diameter,  with  a  Iravcl  of  3'b  Inchci*  Tail 
binder  operates  from  lop  of  bed.  Either  screw  or  tever  feed  can  be  furnished  at  sanu  price. 
Combined  tcnv  and  lever  teed  can  be  put  oa  if  desired  at  extra  cost. 

T-Rest  is  securely  fastened  to  bed  by  a  cam  movement  operated  in  IronI  and  on  (op  ol  the 
bed.     A  slide  rtsi  can  be  furnished  to  fit  this  rest  when  desired  al  an  extra  charge. 

SPECOTCATIONS. 


l" 

SwhiE. 

Bed. 

Take. 

Hole 
Spiodle- 

CuuDlenh 

■  ft. 

WtilKI, 

ITIc», 

p"nS.!    "'CC. 

M.V.. 

lO" 

1 

JO" 

30" 

9-16-' 
916" 

I 

i'S 
3*S 

>»1bl 

ajl  lb* 
WTlbi 

& 

\=:. 

Thi  NILES  TOOL   iVORKS  Co. 


lO-INCH  AND  ll-INCH-SWING  SPEED  LATHE. 


The  L^the  is  furniibed  with  couatenhaft,  2  Ts  far  rest,  and  a  plunger  for  driving  center  in 
head.  The  Speed  Lathe  is  provided  with  a  hard>wood  tool-shelf,  wtiicb  is  fastened  to  die  back 
of  the  bed  on  iron  brackeb,  and  is  very  convenient  for  holding  tools,  work,  etc. 


SPEanCATIONS. 


c»,.w„.. 

Swing. 

Bed. 

Bcmmn 
Cmlrr., 

Hole 
Rplndlc. 

Cnunleiibaft. 

WciBm.          Pfinr, 

Pulkys. 

y.».     K<v 

Focarane,... 
Foccub 

lO" 

itf' 

40" 

3^' 

9-16" 

6" 

7%-      335 

»!*■'  1    3« 

391  lbs       i 

307  IbB     1 

330  lb.   1  S 
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J2-INCH  AND  I4-INCH-SWING  SPEED  LATHE. 


TUi  tathc  fau  cut  {Tucblc  tUi\  tpindld  running  in  the  best  plioafihor-broiuf  boxes  well 
~  Id  a  fit,  aod  tako  No.  2  Mone  taper  for  centen.    Cone  a  turned  ioudc  i^  well  u  out 
c  a  perfect  balinof,  and  tuf  tiv«  sectioni  taking  i  I '  i  -inch  belt. 
Tail  ipindle  is  t'^  inches  in  diameter  a.ivd  hisa  travel  of  4^^  incEei.     Lever  feed  can  be 

tail  ia  pUce  of  tcrew  feed  witliout  extra  ctiarse. 
A  tiidt  rest  can  be  fumshed  extra,  when  desired. 

Beaidc*  counteniiaft  ttui  lathe  is  provided  with  two  Ts  for  rest,  and  a  plunger  for  driving 
tt  in  betd:  also  a  hard-vood  lool-thelf,  which  is  securely  lastened  to  the  hick  of  the  bed  on 
brackets. 
Beds  of  any  desired  lengtti. 

SPECmCATIONS. 


1          1 

a^ 

C«,.r.. 

Hole  in 
Splndl*. 

Launtnshaft. 

WrUhl. 

Price. 

i^  •— ■ 

w™ 

Fm™. 

Rer, 

IpS^u      'i- 

i 

M"         i      9-I6" 
5"       i     9-6" 

7" 

P 

3SO 

SIS 

< 

1 -1 

On  Ihe  back  of  this  lathe  is  a  viry  gcxid  size  shelf  for  holding  toob. 
Solid  Rest,  14-iiich  swing,  15  Inches  (ced,  can  be  furnished. 


SPEOnCATIONS. 


Codeword. 

Swine 

Bed 

CenTera" 

Spindle, 

Coioter.hBft- 

Weight. 

p„„. 

Itiam. 
Pulleys. 

F.=e.       Re. 

FocHlui  .... 

14" 

6' 

3'  10" 

II-I6" 

8" 

3             «-> 

TOO  lbs 

k 


u 
u 

Pa 


iplifllllflpll 


til?  Til- 


's a 


IPI: 


J  i~  Ml  =  : 


:  1 1 1  i  J  i 


II  s«  5 


1 

] 

i 

i 

sssss 

i 

sUfi 

1 
1 

1 

1  1  ma 

1  1  iki,^ 

^il 

iiiololo 

III 

22222 

l-S=| 

VaW=^ 

M 

'?^)^ 

Pi 

's^^^S 

II 

aa:sx* 

11 

- 

« 

1 

M 

III 

j 

SCREW-CUTTING  ENGINE  LATHE. 


Thread  on  screw  is  not  uscii  in  turning  as  Ihere  is 

The  Ulhe  is  backgeared  and  tus  three  steps  on  co: 
riage  will  square  up  work  luil  swing  of  lalhe. 

There  is  a  reverse  molion  in  head-stock  which  revert* 
ing  the  nece^ty  oi  slopping  the  balance  wheel. 

Feed  rack  for  carriage  is  a  cut  steel  rack.     All  gears  a 
power  wiU  be  furnished  when  desired. 


the  screw  in  screw  cutting,  prevent- 
*  cut.      Coonter-shifl  in  place  of  foot 


SPECmCATIONa 


Code  Word 

Swing. 

Bed. 

l^i?e"" 

Ciil« 
Threads 

Hole 

Spindle. 

Weight 

Pr,«. 

Foddering. 

„■■ 

,        1        ^^„ 

,,... 

9-16" 

550  lb« 
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1 1-INCH  ENGINE  LATHE. 


f  Iiis  cul  repreuntx  an  improved  Engine  Lathe  witb  ruse-and-fail  gibbed  rest. 
This  Lathe  hai  a  iriction  f«ed  which  is  used  in  turning)  by  this  amngemenl  th«   Ibread  of 
%ctf»f  is  used  only  in  screw  cutting. 

The  I-athe  can  be  furnished  with  plain  gib  or  raise-and-fall  rest,  and  with  countershaft 
ll  tight-and-looK  or  friction  pulleys. 

GENERAL    DIMENSIONS. 

Swing  of  Lathe ,„ II  Incfiei. 

Swing  over  plain  gib  reil 7      " 

Swing   over  raise-anf  fall  rest 6      " 

Length  of  Bed 4  feet. 

Turns  between  centers ,  2    " 

Length  of  Bed 5    " 

Turns  between    centers 3    " 

Hole  through  spindle „, 9-16  iocbei. 

Number  of  steps  on   cone* .  4      " 

Diameter  of  laigest  step 7     " 

Face  of  eone  sections 15-8      " 

Diameter  of  Pulleys  on  countershaft B      " 

Revolutions  of  countenhaft 225 

Cuts  threads  from  4  to  36  and  also  40. 

'Veight  of  lathes,  4  ft,  bed. 600  pounds. 

"        "  5      **      650 

Code  Tofd  4  fl.  bed  _. Foderammo. 
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NILES  LATHES. 


General  Description* 


Our  Lathes  are  btsilt  from  new  designs  embodying  the  latest  improvements,  are  fitted  in 
the  best  possible  manner  to  instsre  durability  and  all  parts  are  calculated  to  withstand  the  heavy 
duty  imposed  by  modem  machine-shop  practice.  The  surfaces  are  fitted  by  scraping  (no 
emery  being  used)  and  all  parts  are  made  to  U.  S.  Standard  Gauges. 

The  BEDS  are  of  very  large  section,  strongly  braced  and  cross-girted  and  the  ways  are  of 
extra  large  proportions  to  give  ample  wearing  surfaces. 

The  HEAD-STOCKS  are  made  strong  and  rigid  in  form  and  are  webbed  entirely  across 
under  the  cones  both  to  insure  stiffness  and  permit  the  use  of  as  large  driving  cones  .  s  practi- 
caUe.  This  form  of  construction  gives  the  greatest  amount  of  pulling  power  possible  in  the 
rax^e  of  the  sixmig. 

The  CONES  bear  their  whole  length  on  the  spindle,  are  strongly  back-geared  and  the 
ratio  is  calculated  to  give  a  regular  gradation  of  speeds  from  the  slowest  to  the  fastest. 

The  SPINDLES  are  made  of  high  carbon  steel,  large  diameters,  accurately  ground  and 
ran  in  composition  boxes.    The  boxes  are  carefully  scraped  to  bearing  by  hand. 

The  TAIL^TOCKS  have  large  spindles  and  are  made  to  set  over  for  taper  turning. 
Lathes  from  36  inches  to  60-inches  swing,  inclusive,  have  rack-and-pinion  motion  for  hand  ad- 
justment along  the  bed.  On  larger  sizes  they  have  separate  holding  bolts  for  the  upper  and 
lower  slides  so  that  the  set-over  can  be  adjusted  without  releasing  the  tall-stock  from  the  bed. 

The  CARRIAGES  are  made  very  long,  bear  their  entire  length  on  the  ways  and  are 
gftibed  both  front  and  back.  The  APRONS  are  firmly  secured  to  the  carriages  and  have  large 
aad  long  bearings  for  the  gearing,  thoroughly  braced.  The  TOOL-RESTS  are  compound, 
graduated  for  angles  and  mounted  so  as  to  be  removable,  thus  presenting  the  entire  carriage 
surface  for  bolting  work.  This  is  an  important  feature  in  shops  not  supplied  with  regular  bor- 
iog  machines. 

On  all  sizes  of  Lathes  the  feeds  are  reversed  in  the  aprons.  A  lock  is  provided  so  that  the 
kad-screw  nut  and  the  apron  feeds  cannot  be  engaged  at  the  same  time.  The  feeds  on  Lathes 
^^e  32-inches  swing  are  actuated  by  lead  screw  (without  using  the  threads)  through  a  short 
^  rod  in  the  apron,  eliminating  all  outside  hangers  for  support  of  rod  and  giving  steadier, 
imoodier  cutting  feeds. 

AH  lathes  are  provided  with  compound  rests  having  power  cross  feeds  ranging  the  entire 
^^  (rf  the  face-plate,  steady  and  follower  rests,  face-plates,  screw  gearing,  counter-shafts  and 
wieocbes. 

Lead  screws  made  for  metric  system,  without  additional  cost,  when  desired. 
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LATHE  TAPER  ATTACHMENTS. 


Taper  atUchments  consist  ol  swiveltng  rail  mounted  on  adjustable  bracket  at  the  back  ol 
bed.    A  bfc>ck  sliding  in  rail  and  attached  to  tool-<cst  gives  the  nfffssary  taper. 

The  fail  on  tiie  larger  size  lathes  is  supported  rigidly  by  two  additional  brackets  at  the 


The  attachment  can  be  applied  to  any  of  our  Lathes,  when  desired,  at  an  additionil  cost 


:  TOOL  VrOKKS  Ok 


STUD  AND  BOLT  LATHE. 

12  And  I6-mcb  Swing 


DESCRIPTION. 

This  tool  is  designed  for  luraing  short  pieces  to  an  exact  length,  or  to  a  ihoulder,  nnd  U 
c^edally  adapted  to  turning  studi  and  bolts.  It  hai  a  hollow  spindle.  The  lecd  li  provid*d 
inth  an  automatic  stop  motion,  enabling  Ifie  worknian  to  turn  any  number  of  pi«c(*  lu  «n  tXACI 
length,  or  to  operate  two  or  more  of  the  lathes,  ll  has  a  Urge  spindle  running  in  bronie  metal 
bearings.     It  is  m<(tde  without  back  gears  or  screw-cutting  attachment. 

This  lathe  is  shown  in  illustration  with  raisi-and-lall  loclc-gibbed  rcil.  It  can  be  fumlshxl 
with  plain  rest  and  a  screw-ring  lool-post  for  raising  and  depressing  the  lool,  if  deiired,  and  with 
any  length  of  bed.  It  has  a  rod  feed  provided  with  a  friction  suilicienlly  strong  lo  lake  any  cut 
the  power  in  the  head  can  transmit.  It  has  a  balanced  cone  with  three  changes.  The  counter' 
■haft  a  provided  with  tight-^nd-loose  pulleys.  ■ 

I  SPEaFICATIONS.  I 


Code  Word- 

1 

Swings 

Lcnsih'  DitUDM 
»r        Bciwecn 
B«lt.      teaier.. 

"S' 

Connltrnlwrt. 

wtijiht. 

PfiM, 

W.y- 

ffiBs.;  >■«. 

Krva, 

'  "li" 

s:     %■ 

■rS';*" 

lo"       3" 
1."   1    1" 

•*■' 

ISO 

■■■»"• 
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PLAIN  OiUCKING  LATHE. 


These  inaclifnfs  are  made  to  perform  a  variety  of  operations  without  removing  the  piece 
ym  the  chuck.  The  spindles  are  very  heavy,  and  have  a  large  hole  through  them,  so  as  to 
work  stock  from  the  bar. 

The  end  thrust  b  taken  with  ball  bearings.  The  turrets  are  automatic,  have  six  changes, 
and  are  made  with  or  without  power  feed  and  automatic  knock-off. 

These  Lathes  are  also  made  with  friction  head  if  desired. 

They  have  double  friction  countershaft  for  two  changes  of  speed. 


SPECIFICATIONS. 


Diameter  of  hole  in  spindle 

Diameter  of  thread  on  spindle 

Diameter  of  turret 

Diameter  of  holes  in  turret 

Distance  from  center  of  holes  to  slide.... 

Len^h  that  can  be  milled 

Length  of  bed ; 

Larffest  diameter  of  cone 

Width  of  belt 

Diameter  of  pulley  on  countershaft 

Speed  of  countershaft 

Floor  space 

Weight  

Codeword 

Price 


12  in.  Swing. 


7    " 
5^ 


// 


// 


ft 


It 


lO 

225  rev. 
2M'x6' 
1 100  lbs. 
F'ognarono 


14  in.  Swing. |i6  in.  Swing. 


2%" 

8  " 
I    " 

6' 

9  " 

10 
200  rev. 

1400  lbs. 
Fognassimo 

I 


II 


n 


1^" 

2n" 
9  " 

2  " 

7%" 
6' 

1054" 

iW 

12  " 

180  rev. 

3'x7' 
1700  lbs. 
Fognerebbe 

f 


18  in.  Swing. 


iYa" 
2H" 
10  " 

2H" 

8J4" 
6' 


f> 


12 

3J4 
12  " 


// 


170  rev. 
yx7' 
2000  lbs. 
Fognerestl 


J 
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12  TO  18-INCH  ENGINE  LATHES,  WITH  TURRETS. 


As  shown  on  pages  46  and  47  the  engine  lathes  described  on  page  32,  can  be  supplied  when 
desired,  with  turrets  which  are  designed  with  as  few  parts  as  possible,  so  as  to  have  the  beKt 
wearing  qualities* 

These  turrets  are  gibbed  with  square  taper  gibs,  the  locking-ring  is  large  and  is  made  of  the 
best  tool  steel,  hardened  and  ground,  as  is  also  the  square  locking-pin,  which  has  a  bearing  In 
the  slide  on  both  sides  of  the  ring. 

It  is  adjusted  with  a  taper  gib  from  the  end  of  the  slide. 

The  locking  and  revolving-ring  are  made  in  one  piece,  so  there  is  no  counter  ^«*vt^g 
strain  to  spring  the  turret.  The  turret  is  fitted  with  an  adjustable  taper  center,  and  can  always 
be  kept  tight  on  the  revolving  stud.  The  automatic  feed  can  be  tripped  in  both  directions  and 
can  be  thrown  in  instantly.    The  feed  rod  is  fitted  with  a  belt  tightener. 

These  turrets  can  be  fitted  to  any  make  of  lathe  by  sending  template  of  Vs  and  height  of 
center  from  Vs. 

SPEanCATIONS. 


ij  in. 


Diameter  of  turret  7" 

Diameter  of  hole  in  turret    1        's" 

Number  of  holes  in  turret   |  6 

Length  that  can  be  milled 5'i" 

Distance  from  center  of  holes  in  turret  to 

top  of  slide I      \W 

Weight  175  lbs. 

Code  Word  Koggeitina 

Price  complete % 


DIMENSIONS. 


14  in. 


8" 
I" 
6 
6J^" 


I  78 


225  lbs. 
Foggiarla 


16  in 


n 


9 

6 
8" 

300  lbs. 
Fogginess 


x8  in. 


lo" 
6 


\it 


2K" 

400  lbs. 
Fogliatura 
I 
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DESCRIPTION 


Screw-Cutting  Eng^ine  Lathes^  Style  ^^ 


These  Lathes  are  well  adapted  for  tool-room  work,  and  for  general  manufacturing  purposes 
requiring  a  high-class  machine.  Every  part  of  the  work  on  these  Lathes  is  made  in  the  most 
thorough  manner.  Each  Lathe  is  run  and  carefully  tested  before  it  leaves  the  works*  A  pat- 
ented device  for  varying  the  feeds  is  conveniently  arranged.  A  new  taper  attachment  combin- 
ing desirable  features  can  be  furnished  for  these  Lathes. 


SPECIFICATIONS. 


Code 
Word. 


I  LcnRlh  I 

I  Swing.      Bed.      Turns. 


ti 


n 


Fodientis  , 
Fodientium  I 
Fodinarum., 
Fodiremus.  ' 

Fofice j 

Fofos 22" 


14 

i.S 

16" 

18" 

20" 


6' 
6' 
6' 
8' 
8' 
12' 


.V  6" 

3' 4" 

3' 

4' 7" 

4' 5" 
8' 


Hole 
in 
Sj)in(ile. 


H 


I  » 


I' 


.••4 
1^.4 


Cone 
Helt. 


2'4" 

2:\" 
3" 

3'^r' 


Diani. 
Pullevs 


Countershaft. 

Face.       Revs. 


10" 

K." 
12" 

14" 

14" 
16" 


3 
3" 

3'^l! 

4" 
4" 
4" 


125 

130 
120 

1 10 

no 

90 


Price*. 


Lathe 


Taper 
Attach. 

Turret 

^  •  •  •  •  • 

9  •  •      •  •  • 

J ** 

y.a...  •  •  •  ■ 
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~  »'  »" 

}l 

M 

x^~__^»' 

siifiKit 

III! 

?HS5 

Ka»»x 

SVjjV 

jjl      Sfll? 

1  s|    Va*Va 

1  if    ^llll 

11    W;»i 

ii  1  filii 

''  1  mil 

BRASS  WORKERS'  TURRET  LATHES. 


The  Turret  Lathes  here  shown  are  for  brass  workers  and  are  especially  designed  for  fintih- 
iag  parts  which  are  threaded  or  lor  jobbiog  work  wlwre  a  comparatively  small  number  ol 
pieces  of  a  kind  are  to  be  made  at  one  time. 

These  machines  are  furnished  with  set-over  turret  slide  and  saddle  in  place  of  tlie  regular 
sKde  and  saddle,  and  have  chasing  atlachnienl  and  hand  rest  in  place  of  the  regular  cut-off  rett. 

The  chasing  attachment  is  very  complete.  The  chasing  bar  has  three  bearings  boiled  to  the 
teu  of  Itte  bed,  the  middle  bearing  being  adjustable  so  it  can  be  moved  along  to  accommodate 
Itself  lo  the  position  of  the  chasing  arm. 

Provision  for  cutting  taper  threads  is  made  by  means  of  the  attachment  shown  on  the 
front  of  bed.  Reverse  gearing  is  provided  at  the  head  end  so  thai  both  right  and  left  bai^ 
tlireads  may  be  cut  with  only  one  set  of  leaders  and  followers. 

The  lock  bolt  is  withdrawn  by  hand  by  means  of  a  lever,  and  the  turret  revolved  by  hand 
in  the  usual  way.  Sc^ew  feed  and  rack  and  pinion  feed  are  provided  for  the  turret  slide  on  all 
lUei  except  the  No.  !2  machine,  where  a  screw  feed  and  lever  feed  are  furnished.  The  screw 
feed  is  obtained  by  means  of  a  screw  and  half  nut,  the  half  nut  being  thrown  in  and  out  of 
meih  with  the  screw  by  the  knob  shown  at  the  front  of  the  saddle. 

Stop  screws  with  check  nuts  are  provided  for  both  longitudinal  and  cross  feeds.  Turret 
lUdc  can  be  provided  with  swivel  for  boring  taper  holes  if  desired.     Prices  quoted  an  application. 

A  double  friction  countenhaft  is  fumistied  with  these  machines,  also  the  necesury  spannen 
and  wrenches.     Three  leaders  and  three  followers  are  furnished  without  extra  charge. 
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BRASS  WORKERS'  TURRET  LATHES 

The   Turret   Lathes  here  shown  ate  specially  designed  for  brass  wsrkers,  lor  flni 
irregular  shapes  in  Inass  or  other  soft  metals.      These  machines  are  furnished  with  vertical  J 
forming  tool  slide  in  place  oi  the  regular  cut-off,  and  have  atrt^matic  chuck. 

The  vertical  forming  tool  slide  is  somewhat  similar  in  design  to  the  cul-off.  having  a 
laddle  and  cross  slide  which  is  operated  by  a  screw,  but  is  built  much  heavier.  On  the  rear 
end  of  the  slide  is  a  knee,  on  which  a  verticaJ  slide  moves,  carrying  the  forming  tooL  Ttv 
distinctivt  feature  of  this  device  is  the  fad  that  the  forming  tool  is  vertical  instead  of  hoi-iiootal. 
This  vertical  construction  overcomes  many  ol  the  objectionable  features  found  in  the  horizontal 
or  usual  construction.  It  permits  of  large  diameters  beii^  operated  upon,  is  easily  adjusted  and 
allows  of  a  second  light  cut  being  taken  on  a  piece  without  disturbing  the  adfuslment  and 
losing  tlie  size,  a  fealurc  obtained  with  this  construction  only. 

The  automatic  chuck  furnished  for  these  machines  is  operated  by  a  lever  on  the  small 
sites,  and  by  a  rack  and  pinion  with  turnstile  on  the  large  si:es;  the  turnstile  being  placed  at 
the  front  end  of  the  head,  wilhin  easy  reach  of  the  operator.  By  means  oi  the  automatic  chuck 
the  pieces  to  be  formed  can  be  placed  in  the  chuck  the  chuck  closed  and  the  piece  finished  and 
removed  from  the  chuck  without  stopping  the  machine. 

TItese  machines  can  be  furnished  with  eilfier  plain,  plain  back  geared  or  friction  geared 
heads.    Extra  large  spindles  can  be  supplied  when  desired.     Can  be  furaislicd  mounted  on  legs 


a  page  55, 
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IMPROVED  FOX  LATHE. 


The  cut  on  page  56  represents  an  improved  Brass  Finlsher^s  Lathc^  built  from  entirely  new 
pfiUtems,  and  designed  for  use  on  brass  work  of  every  description.  By  means  of  the  inclined 
plane,  the  headstock  can  almost  instantly  be  raised  and  lowered^as  may  be  required,  to  a  height 
to  agree  with  that  of  the  taiistock.  This  feature  is  a  desired  one  and  will  be  appreciated  by 
adl  'wfao  are  ainung  to  do  their  work  well  and  rapidly*  The  live  spindle  is  made  of  special  steel 
isrfaich  is  very  hard  and  close  grained*  - 

The  journals  are  large  and  run  in  self-oiling  bronze  boxes  that  are  fitted  with  arrangement 
for  adfusting,  by  ^which  the  spindle  can  be  kept  to  a  perfect  running  f  it,  and  all  held  so  rigidly 
that  Aalw^g  IS  impossible*  The  principal  objection  to  hoUow-spindle  lathes  has  been  overcome 
by  providing  a  thrust-hearing  that  continually  runs  in  oil,  and  thus  the  spindle  is  relieved  of  the 
great  friction  and  wear  it  has  heretofore  been  subjected  to* 

Furnished  with  hollow  spindle;  screw  apparatus;  taper  attachment*  swivel,  back  motion 
dove-taH  set-over  and  overhead  works* 


No.  1  IMPROVED  LATHE  SPECHFICATIONS. 


Code 
WorJ. 

Swing. 

Leugth 
Bed. 

ff 

Hole 

in 

Spiudle 

Cone 
Belt. 

Countershaft 

Weight. 

Price 

Diam.  i    _, 
Pulleys     »ac<^ 

Rev. 

P'/-klHn4»t             17'' 

xH" 

2\i" 

lo"        3" 

I  RO 

1 300  lbs 

% 

1 

1 

1 

Floor  Space  78"x28". 


The  NILES  TOOL  WORKS  Co. 


59 


IMPROVED  FOX  LATHE. 


A  fccextt  productiofi  In  Lathes  for  Brass  and  Iroh  Worfcers'  use  Is  represented  by  this  cut^ 
and  ^ire  call  attention  to  the  Improvements  described  below.  By  means  of  the  Inclined  plane^ 
the  headstock  can  almost  Instantly^  be  raised  and  lowered,  as  may  be  reqtslred,  to  a  height  to 
agree  ^(rith  that  of  the  tailstock.  The  live  spindle  Is  made  of  special  steel  which  Is  very  hard 
and  close  grained* 

The  journals  are  large  and  run  In  self-olUng  bronze  boxes  that  are  fitted  with  arrangement 
lor  adiusting,  by  which  the  spindle  can  be  kept  to  a  perfect  running  fit,  and  all  held  so  rigidly 
that  shaking  is  impossible*  The  principal  objection  to  hollow-spindle  lathes  has  been  overcome 
by  providing  a  thrust-bearing  that  continually  runs  In  oil,  and  thus  the  ^indle  Is  relieved  of  the 
Eriction  and  wear  It  has  heretofore  been  subjected  to* 

Furnished  with  hollow   spindle;   back  gears;   screw   apparatus;   taper  attachment  and 


No.  2  IMPROVED  TURRET  LATHE  SPECIFICATIONS. 


Code  Word. 

1 

1 

Swing. 

Lenrth 
Bed 

Hole 

in 

Spindle. 

Cone 
Belt. 

1 

Tounierfihaft. 

Weight 

i 

Price. 

■  1 

Dlam.     ,. 
Pulleys    »-*<^«        •^<^^' 

Folette   

'     iS"     1      6' 

IH" 

1 

lo"         3"           l8o 

1500  lbs. 

% 

•  •  ■ 

VlooT  Space  78"x3d". 
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CABINET  TURRET  LATHES. 


The  Cabtnet  Ttirret  Lathe^  for  the  use  of  workers  in  brass  and  iron^  is  excessively  compact 
and  fimiy  and,  therefore,  is  not  liable  to  spring  and  chatter.  It  approaches  perfection  more 
closely  than  any  yet  designed  for  general  tise  on  ^chtscked^  work. 

Sdllf ul  workmen  recognize  the  difficulty,  if  not  the  impossibility,  of  doing  accurate  work 
on  the  conmion  lathe,  if  its  centers  are  not  in  line.  This  difficulty  is  much  magnified  in  the 
turret  lathe,  where  a  large  portion  of  the  work  ts  done  by  burs  or  rose  reamers,and  in  which, 
owing  to  the  solidity  of  construction^  there  is  no  accommodating  ^spring^  of  the  machine, 
which  permits  the  tool  to  assume  and  maintain  a  position  nearly  in  line  with  the  head  spindle. 

The  centers  of  all  lathes  do  agree  when  the  lathe  is  new  and  properly  made,  but  use, 
especially  on  brass  work,  soon  wears  the  grooves  of  the  back-head  or  tail-ftock  and  the  Vs  of  the 
bed,  so  that  the  centers  are  not  in  line  with  each  other,  and  then  it  becomes  impossible  to  ream 
or  tap  a  hole  with  a  sharp  reamer  or  tap  without  niaking  the  hole  larger  than  the  tool  which 
cuts  ft.  To  meet  this  trouble  our  head-stock  (which  swivels)  is  placed  on  the  colunm  that  con- 
stitutes the  tool-box,  and  to  this  colunm  is  firmly  bolted  the  short  and  strong  bed  on  which  the 
turret  head  rests. 

SPECinCATIONS. 


1 

Swings. 

Length 
Bed. 

Cone 
Belt. 

Countershaft. 

Weight. 

Price. 

with 

Engine 

Feed. 

Price 
without 
Engine 

Feed. 

Code 
Word. 

Diam. 
Pulleys. 

Face.  1    Rev. 

Polganca 
Folgazao 

i8" 
20" 

6' 
7' 

2K" 

2K" 

10" 
12" 

3" 
3" 

180 
160 

2CXX)  lbs 

f 

% 

2950  lbs 

S 

1 :..: 

Floor  Space  74"x24". 
Furnished  with  Screw  Apparatus. 


PART  m. 

FORMING  LATHES. 


BENCH  FORMING  LATHE. 

SPECIFICATIONS. 


I 


Codt 

Swing. 

Bed, 

Spindle. 

Hnl,                     l.ounltr»h«n. 

Wdstit       Price 
Coraplelr.    plete. 

F«ce, 

K„. 

Folgern.., 

,,'■ 

,'  8" 

H" 

H"                5" 

3K" 

400 

»9»  lbs.    » 

PLAIN  FORMING  LATHE. 


Vt  can  also  furnish  a.  headstock  similar  lo  ibc  above  mounted  on   a  plain   iron   bed    ivith 
legs.     A  suitable  taiblock  with  spindle  operated  by  lever  is  always  supplied  with  this  lalhe. 


SPEaFlCATIONS. 


i 

rith 

4 


h^ 


J 
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IMPROVED  FORMING  LATHE. 

Thfsc  nachincs  have  been  designed  to  meet  Xhe  needs  of  nunufactuiers  ol  inieclors,  valvej, 
hibricalon,  door  knob$,  plumbers'  goods,  and  :tll  kinds  ol  lighter  bnua  work,  and  other  work 
lo  be  turned  10  ornamtnul  or  5p^cific  shapci. 

500  to  700  door  knobs,  1000  to  1200  roses,  500  to  2500  valve  bonneb^,  according  to  size, 
miy  be  turned  perfectly  smooth  in  10  hours  by  unskilled  labor  on  this  machine,  and  other 
work  in  proportion.  A  vise  may  be  put  in  place  ot  the  tool  holder  which  converts  the  lathe 
into  a  kaad  m.llling  machine 

Te  furnish  these  improved  forminf;  lathes  either  with  a  turret  as  shown  in  the  above  cut 
or  with  foot  block,  aad  the  foot  block  is  iumisbed  either  with  or  without  the  automatic  lever 
grip. 

Cbunlershafts  with  tight-and-loose  pulleys,  and  self-aligning  and  self-oiling  bo:us,  are  fur- 
otifaed  with  the  foot  block  lathes,  and  Vanderbeek's  self-oiling,  revening,  friction  countershafts 
AK  (umisbed  with  I  he  turret  lathes. 

Ou  great  advantage  of  doing  work  with  forming  tools  is  iliat  llie  forming  tool,  once  right, 
a  always  right,  and  does  not  call  for  the  delicate  adjustment  and  careful  watching  that  arc 
accoury  with  complicated  turret  tools,  or  other  special  tools  and  fixtures. 

This  machine,  with  slight  changes,  may  be  used  for  other  purposes  tlian  for  which 
dericiwd,  luch  as  shaving  or  polishing  heads  of  tcrrws,  light  band  milling,  cutting  rods  into 
piu,  ligbt  grinding,  etc,  etc 

IMPROVED  FORMING  LATHE  SPEOnCATIONS. 


1 

Tutret. 

Uiam 
Turret. 

Bell. 

Com 

Icrshaft. 

Weight. 

Prtie. 

^'""\''Z^ 

8plnilU, 

Dlam 
PuUeyi. 

F.ce. 

Rev. 

fe  ^- 1  ? 

&■ 

6M" 

IK" 

4" 

8"            4" 
■  J"        1     S" 

:si 

850  lbs. 
1450  lbs. 

S:::::::  ■■:::; 

r 

Tlt*t  .pwd.  «rtr  for  hu.s  « 
IMS***  made  •penal  tine 

ork,  Hnd  can  Ix 

1 

^ 

^^^^^^1 

^^1 

^^^1 

PART  IV, 

SCREW  MACHINES. 


.r-^L 


W  SCREW  MACHINES,  STYLE  B. 

^V  Vith  pl^n  head,  cut-oif  rest,  oil  pan  and  oil  pump,  T/ith  or  without 

^^  teed.    Principal  dimeasions,  weights,  etc 


i 


iDiam.  of  Ilolr  i-i  ^i.iiiill. 

IDiBTO.ofH^il'     ■         .    !■     "     ■■ 

Plunger 

Widlhof  \l.:- 
Diam.  ufTufi- 

Center  of  l-l"l.  ■ 
Molion  to  'lii- 
Friction  Tnllvi  -  .-i  i  ■   .1 
(•Countershaft  ^pctiis    .  ... 
Net    M  eight     ol    Macliin 


A" 


*ilb; 


.»lbs. 
435  lbs. 


Weight,  Cralsd 

WciKtit,  lloxcd  for  Export 1    000  id*. 

Boxed  Dimensions |   40126x51 

Code  Word  tor  Macliine  without:  1 

AutomalieChuck  and  Wire  PtcdiFansadciaJfi 
Price  without  Aut-iiuatic  Chuck:  I 

'         *         'e 


SiiiSisa      59K1 

ibak  Font 


md  Wir 


Feed... 


L 


il'rjani     FontejuB... 


krode  Word  fir  Machine  withAuto- 

maticChucIc  and  Wire  Feed :1 

Price  with  Automatic  Chuck  and' 

Wire  Peed :» 15 !» 

Code  Word  for   Power  Peed   to,  |  | 

Tnrrct,. |Fontalibus.  Fontejanim  Fonticule. 

Extra  forPowcrFfedtoTuiT.-t.,.|» $ « 


f.M'- 


Punticulnin  lycmlinal . 


..Fwdij 

d 


1  apeHli  give 


wilh  wire  feed  level 
Machines  Ko. 

Weigh  la  given 


■e  for  soft  «1 
furnlibed  » 


if  feed  to 


-aOTurniOied  <f  Oc>ir«d  | 


Delude  tuionulic  ( 
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SCREW  MACHINES,  STYLE  B. 


These  macMivat  are  designed  for  the  mantifacture  of  scfrws  and  studs  and  all  duplicate 
parts  which  can  he  made  from  bar  stock.  They  are  provided  with  "oil  pan^  automatic  chuck^ 
wire  feed  and  spindles  of  extra-large  capacity* 

An  oil  pump  driven  from  an  independent  countershaft  is  provided. 

The  heads  are  made  in  three  styles:  plain,  plain  back  geared  and  friction  geared*  In  most 
cases  the  latter  is  preferred,  as  with  it  a  quick  change  in  the  spindle  speed  can  be  made  without 
itoppiog  the  machine*  This  change  b  about  right  for  the  difference  between  boring  and  tapping, 
etc^etc 

The  wire  feed  mechanism  is  operated  by  a  lever  on  the  smaller  sized  machines,  and  rack 
^  pinion  with  tur»4tile  on  the  large  ones* 

The  autonaatic  chuck  for  the  wire  feed  is  of  a  new  design  which  greatly  reduces  the  over- 
biag  of  the  chucks*    It  permits  unusually  heavy  cuts  to  be  taken  without  chattering,  and  pro- 
duces much  better  work*    The  turrets  revolve  automatically  around  a  hardened  and  ground 
<tad.   Special  provision  is  made  for  oiling,  taking  up  wear  and  adjusting*    The  turret  is  of 
W;p  diameter,  and  can  easily  be  kept  in  alignment,  both  horizontally  and  vertically. 

The  cut-off  rests  are  made  with  either  lever  or  screw  feed  to  the  sliie.    The  latter  is  par- 
ticularly desirable  when  forming  tools  are  to  be  used,  or  other  heavy  work  done.    A  new  style 
of  ^  forms  one  side  of  the  saddle.    It  is  held  in  place  by  large  screws  and  makes  a  much 
more  solid  and  satisfactory  construction  than  the  old  style  flat  steel  gib  backed  up  by  gib  screws* 
Two  short  stop  screws  at  front  and  rear  ends  of  the  slide  enable  the  transverse  motion  of  the 
flfide  to  be  easily  regulated*    A  vertical  adjustment  of  the  tool  posts  is  also  provided* 
The  automatic  feed  to  the  turret  slide  has  an  adjustable  automatic  throw-out* 
A  turret  oiling  device,  power  cross  feed  to  cut-off  rest  and  centering  attachment  can  be  sup- 
plied when  desire<L 


SCREW  MACHINES,  STYLE,  a 

Xnth  trictloo  fCLwd  bcui  ox  pUai  tack  geared  Jaai,  ae.-<£  tot,  ofl  pu  and  oil  panp  with  «t 


m.  of  Hole  in  Spindle 

B.  of  H.  m  W.  K.  l*limccT. 

«esl  I>Uiii.  of  Cone 

ithof  Belt     ,~ ... 

nifleT  of  Turret 

Joetci  of  Holes  tnTiiTTet.... 
■Iri  of  Hole*  to  Topof  Slidc.^ 

tioQ  of  Turret  Slide. 

(tion  Piillc)^  Oft  CoQDtrtshaft- 


ishaf^  Speeds.. 

IW.  of  K-achiiie  viUi  Cooatcr, 

!hbl.  Crated — 

ilclit  Boxed  for  Export 


iiotba 
(4*3190155' ■ 


'if.    s; 


Ii9>lb*.  '    7700  lbs. 

Ucolbs  >!«75lb*. 

»polb».  '    vniillis. 

S»J9«5S"  9Mt4«55" 


tc  Wotd  for   Macbisr  wittaonl 

kBtuaiaticCliock  and  Wife  Fnd  FooliGtd— -.FotnbaiK..  Footra]l&,.  .  Fooiposi. *p.iot*:M>l .. 

|te.  wiihost   Amotnaiie  Chocki 

■d  Wire  Feed £ 

0e  Word  fi,r  factaioe  with  An-' 

■Butic  Chuck  and  Wire  Feed..  iFooIify Fooibaod  . . 

kc.  wiih  Antomatic  Cbock  and 


■nliTsliaA  Speeds 

a  W.  of  Uschine  with  Counter 
bCrated  for  Uoneclic  Shipment 
"  kt.  Based  for  Export. 

d  Dimeoaions- 

k  Word  for   Machine  withool 
w  Chock  &  Wire  Feed  . 
:   Aatamatic  Chuck 

J  Feed. 

■  far  Machine  with  Aao- 

^ck  and  Wire  Feed 

I  Automatic  Chuck  and 


300 


73«y»M' 
FoolfyiDK. 


_'r  Feed  to  Turret 

■  Power  Feed  to  Turret. 
B  for  Power  CroM  Feed 
^  ReAI. 


>  C.  F.  to  Cut-off  Reat.. 


■too  lbs. 
2350  lbs 

**4*39X55"' 


s — - 

J  

Footlight... 

Footprint ... 

3I.W  Ihs. 
iW-ilbs. 
86xj9«55" 

sirs  lbs, 
.(■™ibs 
96MIX5.';' 

Football  .. 

Foolrope.... 

Foothold.... 

Pootstall.... 

» 

Footstep 

Foollicker 

»  

I  OIK  46136"     t 

Footu-aling  t 


Footplough  Footitick  ....Porab ilium  .Foramilla  J 


Isilnn 


No.  3  m»ft«im  bai  [ever  to  operate  wire  tccd,  the  Uvcr  being  brought  within  euy  rtach  of 
apwitor.  Larger  >)M  macbines  are  fumi^d  with  turmtile  Id  opcrile  wire  feed  u  per  cut 
on  f«{e70. 

Power  croas  f«d  to  cut-off  rest  ein  be  furnished  when  deiired.  For  some  work  lht>  h 
alokM  indiipeaiabl;.  The  powiw  feed  i;  oEMaiocd  by  meaiu  of  worm  gear  and  worm;  Iht 
worm  gear  being  on  screw.  The  worm  Is  contiioid  in  a  worm  box,  which  is  pivoted  to  itiat 
woriD  may  be  dropped  out  of  mesh  with  gear.  Power  Ix  taken  from  rearcnd  of  ipindle  through 
traia  of  gean,  a  swiaging  arm  allowing  one  of  ttie  gears  to  be  changed)  a  tet  of  change  gear* 
betag  Cunuxhed  with  machine.  A  universal  joint  with  telescoping  lUevt  (ranimiti  motion  lo 
worm.  Ihs  construction  allowii^  cut-off  rest  to  be  moved  along  lo  iny  poaition  on  bid.  AlrtO- 
matk  dirow-oul  to  feed  u  provided  which  can  be  let  at  any  position. 


The  NILES  TOOL   WORKS  Co.  73 


No.  2  SCREW  MACHINE. 


Thii  mafhhv  is  made  from  our  improved  and  latest  patterns. 

The  cone  has  four  steps  for  belt  2^^  inches  wide.  Is  powerfully  back-geared*  The 
is  of  steely  having  hole  through  center  2  1-16  inches  diameter,  to  finish  bolts  from  ^'.t 
f«iyf>fy  to  S  inch  diaoieter. 

Both  the  cone  and  face  gear  are  loose  on  the  spindle,  and  are  driven  the  one  by  a  friction, 
the  other  by  a  tooth  clutch,  connected  to  a  sliding  hub  splined  to  the  spindle.  The  friction 
obviates  the  shock  incident  to  starting  the  spindle  at  a  high  velocity,  as  the  motion  is  gradual, 
while  the  tooth  clutch  on  the  face  gear  insures  steadiness  of  motion  under  heavy  strain* 

The  turret  is  made  to  revolve  and  lock  automatically.  The  point  at  which  the  revolutioc 
ol  tunet  takes  place  is  adjustable,  and  is  indicated  by  a  gauge  at  the  front  of  the  turret  slide. 

The  carriage  has  a  power  feed  operated  from  the  back-feed  shaft,  independent  of  the 
motloo  obtained  by  the  leaders. 

A  pump  is  supplied  with  each  machine  which  pumps  the  oil  or  water  from  a  tank  in  the 
bed  of  the  machine,  and  is  provided  with  a  safety  valve  whereby  all  excess  of  oil  is  returned  to 
tfK  tank,  and  aUows  the  pump  to  continue  working  when  the  drip  cocks  at  the  tools  are  dosed. 

▼e  famish  the  machine  with  or  without  a  complete  equipment  of  tools  and  carriage,  as 
fluiy  be  desired* 

▼e  generally  furnish  with  the  machine  the  following  articles: 

The  Countershaft*  Die-Holder,  with  6  Dies. 

An  Necessary  Wrenches*  Open  Dies,  6  sizes. 

Two  Oil  Pots.  6  Open-Die  Hobs. 

Center  for  Turret.  6  Hobs  for  Lead-Screw  Nuts. 

End  Gauge.  6  Nut  Taps. 

Tomer,  with  6  Bushes*  6  Lead  Screws,  with  Nuts. 

SUer,  with  6  Bushes*  6  Solid  In-and-Out  Calipers. 

The  6  sizes  referred  to  are  ^,  fs,  ^8»  ^4 »  ^r.t  U  all  standard  size  and  thread*  We  can 
&nUi  toob  for  any  peculiar  sizes,  shapes,  or  threads,  samples  of  work  being  furnished  us*  For 
ffaicad  work  we  require  tapped  holes  to  work  from  as  well  as  threaded  screws* 

The  countershaft  has  three  pulleys  12  inches  diameter,  5^2  inches  face.  Speed,  forward 
MO  fcvohstkMis,  backward  210  revolutions  per  minute. 

Code  Word,  for  Complete  Machine,  Malignant.    Weight  Price,  complete,  $ 

I^rice,  without  tools,  $ 


No.  3  SCREW  MACHINE. 


This  U  a  very  heavy  and  powirful  machine,  made  from  new  patterns  and  embracing  the 
latest  patented  Improvements. 

Capacity,  ''li-inch  to  I  'j-inch  screws. 

Dies  will  work  op  to  2  inchei.  With  the  leaders,  threads  can  be  cut  op  to  Ihe  foil  siie  of 
slock  the  machine  will  taJce. 

The  spindle  has  hole  2  iS-16  inches  diameter  through  it. 

The  cone  iias  four  steps  lor  a  3'i-uich  belt,  and  strongly  back  geared. 

Both  the  cone  and  face  gear  are  loose  on  tEie  spindle,  and  are  driven,  the  one  by  a  frictioa 
and  the  other  by  a  tooth  clutch,  connected  to  a  sliding  hub  splined  to  the  spindle.  The  friction 
obviates  the  shock  incident  to  starting  the  spindle  at  a  high  velocity,  as  (he  motion  is  gradual, 
while  the  tooth  clutch  on  the  face  gear  insures  steadiness  of  motion  under  heavy  strain. 

The  turret  revolves  and  locks  automatically.  The  point  at  which  the  revolution  of  turret 
takes  place  is  adjustable  and  is  indicated  by  a  gauge  at  Ihe  front  of  turret  slide 

The  carriage  has  a  power  feed  operated  from  Ihe  back  feed-shaft,  independent  of  tbc 
motion  obtained  by  the  leaders. 

A  pump  is  supplied  with  each  machine  which  pumps  the  oil  or  water  from  a  tank  in  the 
bed  of  the  machine,  and  is  provided  with  a  safety  valve  whereby  all  excess  of  oil  ii  returned  t? 
the  tank,  and  allows  the  pump  to  continue  working  when  the  drip  cocks  at  the  toots  are  closzd. 

The  outfit  usually  lumished  vrith  (he  machine  consists  of  taps,  dies,  etc,  for  cutting  from 
^  inch  to  I  '.n  inch  inclusive,  as  follows: 


2  Cutting  Tool-Holders,  with  8  sets  of 

Standard  Collars  each. 
1  Center. 


8  Machine  Taps. 

8  Standard  Solid  Dies. 

8  fiobs  f  jr  Dies. 

8  Standard  Caliper  Gauges  1  Stop. 

8  Steel  Leading  Screws.  I  Die  Holder  for  solid  dl« 

4  Brass  Nuts  for  leading  scicwi,  nro  2  Oil  Pols. 

threads  on  each.  The  Counlenhaft. 

8  Hobs  for  leading-screw  nuts.  All  Necessary  Frenches. 
1  Opemng  Die-Plate,  with  8  sets  of  dies. 


The  countershah  has  tliree  pulleys  15  inches  diameter,  8  Inches  face. 

Speed,  forward,  200  revolutions;  backivard,  300  revolutions  per  minut£. 

Code  Word,  for  complete  Machine,  Mallard.  Weight 

Price,  complete  S  -  Price,  without  toob  £ 


SCREW  MACHINE,  STYLE  A. 

GENERAL  DESCRIPTION. 


mic  Ittd  baa  the  drop  weight  mEclunbin,  with  tpteiil  lever  device  for  rapid  ftclloo.  The 
xd  bean  ii  ouc  end  oo  a.  rocker  ihait,  imurine  proper  aUgntnenl.  Crow  cut-off  hu  two  ele- 
nliDg  tool  posts.  Machui£  is  furnished  with  one  11-16  Inch  coUctt  oU  pot,  oil  receptacle,  >elf- 
■ling  tricttoa  counlenhaft,  wrenches,  etc< 

No.  2  SCRET  MACHINE  SPECmCATlONS. 


TU?U. 
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.v 
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600  llM 

•      PART  V. 

PULLEY  MACHINERY. 
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SPECIAL  PULLEY  MACHINES. 


A*  to  the  capacity  of  thuc  machines  we  desiie  to  call  attention  to  tht  (oUowing  dati: 
I    From  tigbUen  to  twenty  pulleys,  30  inches  diameter,  8  inches  face,  can  be  bored  and  turned 
fc  ten  boon,  one  man  running  both  machines. 

An  amount  of  work  equal  lo  the  above  is  the  regular  every  day  performance  ol  these  ma- 
cbints  In  our  own  works,  and  we  have  equally  satisfactory  reports  from  others  using  them. 

At  this  rale  the  cost  of  this  work  is  reduced  to  a  minimumj  for  a  30-inch  pulley  from  ten 
n  iourteen  cents  for  boring  and  turning. 

An  ordinary  merchantable  pulley  30  inches  diameter,  8  inches  face,  weigfis  about  120 
pounds.  At  2 '  d  cents  pet  pound  the  pulley  casting  costs  $3.00.  Taking  cost  of  labor  for  boring 
iai  turning  al  fourteen  cents,  as  above,  makes  the  cost  of  this  finished  pulley  $3.14.  The  list 
fnu  a  SISJXI:  at  bO  per  cent,  discount  the  net  price  is  S7.20. 

The  profit  to  be  made  by  the  use  of  these  machines  is  very  evident,  and  certainly  warrants 
a  considerable  investmenl  in  such  machines. 

The  time  named  above  is  not  exceptional,  or  made  on  a  trial  test,  but  can  be  duplicated 
evtry  day.  Quite  recently  twelve  pulleys,  24  inches  diameter,  5^^  inches  face,  and  six  pulleys 
30  inches  diameter,  6  inches  face,  were  bored  and  turned  in  six  and  one-half  hours. 

The  supciintendenl  of  a  large  concern  in  tfu  East  uw  two  cuts  run  over  a  30-inch  pulley 
in  fifteen  minutes.    We  have  since  received  their  or4cr  for  a  set  of  60-inch  machines. 

Tc  Mlidt  a  dote  investigation  of  thetc  figures,  and  a  careful  inspection  of  the  machines. 
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$1 


SPECIAL  PULLEY  BORING  MACHINES 


50  AND  6a-INCH  SWING. 


Doigiiedcspecsally  lor  boring  pulleys^  gears  or  other  obfccts^  as  a  companion  nuichine  to 
our  Special  Pulley  Lathe. 

The  two  marhlnrs  form  a  set  for  boring,  turning  and  polishing  pulleys  that  cannot  be 
equalled  for  rapidity  and  excellence  in  executing  this  work* 

The  face-fdate  is  revolved  by  powerful  gearing,  driven  by  a  cone  with  six  steps  for  a  belt 
4  f«K'hff  wide* 

The  Boring-Bar  b  fed  automatically,  with  three  changes  of  speed.  It  is  countcrwcighted 
and  has  quick  return.    The  feeds  are  thrown  in  instantly  by  friction. 

One  tool-holder,  a  set  of  chuck-jaws  and  a  set  of  special  clamps  for  holding  pulleys,  ar« 
fumislied  witfi  each  *^%^}\\f\fi 

TheK  marhtn^  are  adapted  to  a  wide  range  of  work  and  can  be  advantageously  uicd  on 

■ 

a  gieat  variety  of  general  machine-shop  boring.    They  will  accomplish  such  work  vastly 
^^^pp^g  tiian  a  ^Chucking  Lathe.'' 

SPEaFICATIONS. 


I 

Swing. 

Countershaft  rnllevK. 

Rev. 

7^> 

WeiKht. 

f 
1   . 

I»rkr. 

1 

• 

Code 
Word. 

Diam. 

- 

Face. 

Nautical  ^• 
Naval 

5o" 
6o" 

H" 
»4" 

4  4" 

,,.  ...,,,,,. 

For  large  pulify  and  fly-whtel  work  our  Boring  md  Turning    Mills    unnot 
The  above  cut  sbows  16x24-loot  Boring  and  Turning  Mill  at  work  on  fly-wheel, 
Dlimeler  of  fly-wheel,  23  feel,  6  inches. 
Weight  of  fly-wheel,  130,000  lbs. 
Rim  of  fly-wheel,  IS  inches  by  18  inches. 
Rim  turned  on  face  and  two  sides  in  48  hours. 


PULLEY  DRILLING  AND  TAPPING  MACHINES. 


This  machine  is  dcHgned  for  driliin^  »ad  tapping  tbf  bub  of  pullcyi  lor  kI  urcvt.  Till 
Ukf  m  pullcyi  from  12  inches  (o  bO  incbo  in  diameter.  The  pulley  is  placed  on  a  bofiMoUi 
nuudnt,  and  ibe  drill  or  tap  opcraleii  Irooi  die  side.  The  machine  i*  to  condmctcd  thU  dK 
bp  may-  be  operated  wboDy  or  paitially  by  hand,  ihu>  avoiding  the  breaking  «l  tap,  which  U 
coounoD  where  tliry  an  operated  by  power  ooly- 

AH  zatmg  acciiralely  cut. 

No  counlenhait  b  recpured. 

Code  Votd,  Foredoomed- 

Prkc,  i 
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CUTTING-OFF  MACHINES. 
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"ACCELERATED  SPEED''  CUTTING-OFF  MACHINES. 


For  coQstant  use^  ten  houfs  per  day^  where  the  greatest  product  at  the  least  expense  of  time 
lod  wa^  b  required,  we  advise  the  use  of  this  machine*  It  requires  better  care  and  a  better 
grade  of  help,  but,  having  these,  it  will  turn  out  double  the  amount  of  work  per  day  than  the 
ooe  described  on  page  88  and  for  continuous  use  is  undoubtedly  the  most  economical  machine 
in  themarket. 


SPECmCATIONS. 


Code  Word 


;  Folioband 
'  Foliolado 
Foliolale.. 

Foliob's 

Foliosam.. 


Capacity. 


1 

Largest.   ■  Smallest. 


2" 

3" 

4" 

5" 
6" 


I 


'  / 


lO" 
lO" 
12" 

14" 
U" 


Countershaft. 


Diam. 
rulley. 


Face. 


3" 


• 

Rev. 

Weight. 

Price. 

220 — 310 

220 — 310 
220—  325 
230  ■■  335 

1000  lbs. 
1550  lbs. 
19(K)  lbs. 
;8o()  lbs. 
3200  lbs. 

$ 

$ 

s 

s 
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FIVE-INCH  CONE  CUTTING-OFF  MACHINE. 

CONE  CUTTING-OFF  MACHINE. 


I 


For  occasion-l,  ordinary  shop  use  we  recominfnd  the  Cone  Machine,  which  can  be  run  by 
even  inexperienced  tulp,  and  which  iuE  excellenl  capacity,  having  (wo  speeds  an  Ihe  counter- 
shih,  H>  Ihal  when  ihe  loob  are  half-way  Ihrough,  tbe  shipper  can  be  ihmwn  over  and  the 
(aster  speed  used  for  the  remainder  ol  the  cu(.  This  style  of  machine  is  simple  and  durable  and 
requires  the  minimum  amounl  of  Attention  and  its  capacily  exceeds  Ihal  of  any  other  machine. 
CENTERING  ATTACHMENT. 

Any  of  these  machines  can  be  supplied  with  an  attachment  for  drilling  and  centering  the 
ends  □!  stock.  This  is  a  convenient  and  accurate  machine  lor  (bis  purpose,  and  will  be  found 
very  useful  when  this  work  is  required. 

SPECIFICATIONS. 


Capacliy, 

oi.nWr:.h.( 

Welsh  t. 

„„. 

Laigett. 

.„.,»,. 

Pulle^i. 

Face. 

.... 

Folhoso... 
Folubft... 
Foliaire... 
Kolialed,, 
Foliculo  ., 

I" 

I  " 

10" 

3" 
3M" 

Mi" 

ino— 160 
loo-lSo 
So- 1^0 

Boo  lbs. 
)4<«  lbs. 

39-  a  Ibi. 

5 



( ■  "  "1 

J 

PART  VII. 

PLANING  MACHINES. 
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16  X  16  INCH  X  4  FEET  PLANING  MACHINE. 


TIk  cut  opposite  rtpfesents  a  geared  friction  planer^  which  planes  16  inches  wide^  )6 
iocha  hig[h  and  four  feet  in  length*  It  is  strong  and  heavy  in  all  its  parts,  and  has  automatic, 
^nuoatal,  vertical,  and  angular  feed.  It  has  quick  return  of  table*  The  belts  on  this  planer 
never  change  from  their  track  like  a  shifting  belt  planer,  whereby  is  secured  more  power  and 
■ivuf  of  belts.  For  die  work  and  use  in  tool  rooms  this  Planer  is  particularly  adapted,  for 
ftwiO  plme  accurately  up  to  a  line,  and  work  on  a  short  stroke.  It  has  a'cone  pulley  for  change 
<tf  speed  for  hard  or  soft  metaL 

The  advantages  claimed  for  this  planer  are : —  Perfect  accuracy  of  stroke,  tool  always  plan- 
Iq^tq)  to  a  line;  short  stroke ;  the  planer  will  reverse  in  one  inch ;  having  a  cone,  by  which 
twoipeeds  are  obtained  for  iron  and  steel ;  has  more  power  than  a  planer  with  shifting  belts 
and  makes  less  noise.    For  first-class  work  this  planer  has  proved  itself  a  superior  tooL 

We  can  abo  furnish  this  planer  with  belt-shifting  device.  In  ordering  please  specify  which 
kind  of  planer  Is  wanted. 

SPECIHCATIONS. 


Planes. 

Long. 

Codeword. 

Wide. 

High. 
16" 

oliosoft  ..... 

16" 

48" 

Countershaft. 


Diam.    .  ,, 
Pulleys.  I  I^ace- 


10 


n 


Rev 


250 


Weight. 
2200  lbs 

1 

Price. 

% 
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CRANK  PLANING  MACHINE. 


Tiiis  planer  has  positive,  automatic,  cross,  down,  and  angular  feeds.    Table  has  Whit- 
worth  qakk-fctum  motion  and  is  kept  in  position  by  gibs.    Cone  has  four  changes  of  speed 
^no^  geafcd*'  Running  parts  made  to  take  up  and  compensate  for  wear.    The  length  and 
9ni  of  stroke  ate  easily  adjusUble. 

SPECIHCATIONS. 


Woffd. 


Folioter..     i6" 


Planes. 


High.  ,  Long. 


16" 


iS" 


Cone 


(.'ountershaft. 


«<^lt.        ^^,,  Face. 


2W 


12' 


33  = 


Rev. 


120 


Weight. 

Price. 

1750  lbs. 

% 

17x17  INCH  PLANING  MACHINE. 

These  plinen  are  very  heavy  and  -well-proportioned,  powerfully  ge;Lred  and  capable  o(  di 
heavy  and  light  work  with  greit  3,ccuracy.  They  have  large  steel  shafting.  Extra  1 
bearirgs  with  cap  boxes.    AD  gears  and  taclis  accurately  cut  Irom  solid  blanki. 

Patent  (ra^'ii  lubricators,  a  simple  and  exceedingly  valuable  device  whtch  keeps  ti 
perfectly  oiled. 

Slots  in  table  planed  from  the  lolld.  Hole^  in  table  drilled  and  reamed.  Quick  r 
Patent  friction   feed,  entirely  disconnected  from  shipper. 

Patent  cross-head  fastening,  a   powerful  clamping  device   operated  by  one  tnotli 
convenicDlly  situated  lever,  thoroughly  effectual  and  durable. 

Best  self-acting   horizontal,    vertical   and  angular    feeds.      Ctcii-liad  fits  >U   c 

By  means  of  tlie  oflsetsin  the  uprights,  shown  in  cut,  the  capacity  of  the  planer  is  ii 
by  about  2  inches  in  width  tor  about  5  inctus  above  the  (able. 
Countershaft  and  wtecctes  with  catt  irachine. 

SPECOTCATIONS, 


risno. 

Uouu.rt„hafl. 

n  fight. 

head. 

Code  Word. 

Width. 

Heijht. 

LCDgth. 

T,  &  L. 

Pi.llcj      mill, 

V  Iklo 

I?" 

.7;; 

3; 



a<oolb». 

24  INCHES  X  24  INCHES  x  6  FEET  PLANING  MACHINE. 
GEARING  RATIO  is  calculated  ior  grzal  power:  pinion  gears  are  made  from  hammered 
tuch  ill  rule  and  gear  ueth  are  cut  from  solid  slock;  driving  gears  arc  contained  inside  the  bed, 
uJ  in  mounted  on  lhn<  steel  thafis  of  large  diameter  and    run    in    very    long    boxes,    which 

umt  ctoK  to  the  gean. 

KUVTNG-SHAFT —  There  ii  one  tight  and  or 
Ik  Imk  puHeY  havii^  a  long  hub. 

BELT-SHIFTER  ii  a  cam  device  which  shifts  oi 
by  hind  lever  al  side  of  the  bed.  There  is  a  device  t 
Ihebilliire  on  tile  loose  pulleys,  which  prevents  belts 
iccidfnttlly  starting  the  table. 

CROSS-RAIL  can  be  made  with  one  or  two  beads;  when  made  with  two  heads  the  cross- 
nil  ii  tuftieiently  long  si  that  the  back  head  can  be  run  out  of  the  way,  giving  the  other  head 
full  range  of  the  planer.  Screws  for  raising  and  lowering  cross-rail  are  accurately  cut  and 
nicely  adjtotcd,  so  that  the  cross-rail  ia  in  alignment  with  the  table,  whether  rail  is  at  its  lowest 
«r  highest  point. 

FEED-TORKS  are  very  simple,  and  designed  to  give  a  fine  feed,  or  one  that  b  very  wide 


e  loose  pulley  on  each  side  of  the  planer, 

le  belt  before  the  other,  and  is  controlled 
in  the  rocker  for  locking  the  shippjr  when 
from   working  onto  tight   pulleys   and 


L 

SPEOnCATlONS. 

' 

^■^                              Planeh                |          CDUiilenihart. 

Weinlil. 

wciehi 

1 

Price 
Exlra     Price 

WOTll              Wldt 

High. 

Long. 

Pnlleya 

Face. 

.„. 

IJPoaebatu      «" 
^Wcboai      34" 

f  i;j: 

:" 

335 

3600  lbs 

JS  I!::::;::: 

Isittk 

The  \JL£S  TOCL   V,\\\KS  Ct>.  c 


GENERAL  DESCRIPTION 
OF  NILES  PLANING  MACHINES. 


Oar  plana*  aie  operatrd  by  tangcnt-s^ear  drive,  whidi  system  giv«s  tht  fcw«tt  g**M 
bttwccn  the  bdt  and  the  tahk^  thus  icdudng  the  tendency  to  bick-^ash  and  Insures  smooth 


AH  ocir  woems  and  wheels  are  cut  by  special  machinery  designed  by  us  for  thb  express 


▼e  nm  oar  own  planers  day  and  night  with  very  heavy  cuts  and  at  the  highest  spe^  the 

woifc  and  toob  will  stand.    The  experience  thus  gained  has  been  utilized  by  us  In  designs 

.  wliich  embody  massive  proportions  and  careful  workmanship.    All  sliding  surfaces  are  care- 

fuOy  scraped  to  bearing  by  hand,  all  gears  are  cut  from  the  solid  and  all  shafts  and  screws  arc 

ofiteeL    Shafts  ran  in  bronze  bearings. 

Our  patent  belt-shifter  prevents  both  belts  from  running  on  the  driving-pulley  at  onc(»  and 
a  very  easily  handled. 

Feeds  are  positive  and  operate  in  shortest  possible  table  travel. 
Automatic  oil-rollers  in  the  ways  thoroughly  lubricate  the  table  bearings. 
All  beds  are  well  braced  by  cross  girts  and  are  tied  between  the  cheeks  by  a  broad  box 
fcadihig  the  foil  width  of  housings,  which  are  also  of  box  form,  rest  on  top  and  sides  of  bed  and 
at  fibmiy  Poiticd> 

Oar  cMsal  method  is  to  place  the  counter  parallel  with  the  bed  of  machine,  thus  allowing 
the  planer  to  rtand  parallel  with  the  line-shaft,  but  they  can  be  arranged  to  run  at  right  angles 
to  line  ihalt,  if  necessary* 
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NILES  PLANING  MACHINES. 

LIST  OF  SIZES. 


Wc  have  the  foQowliig  dzta  In  stock  or  under  way  at  all   tunes,  and  can  nuke  qtikk 


icro«snUI,  tide  headco 


PUnen  am  be  furnlslied  with  one  or  two  heads  on  eto»  nUI,  tide  head* 
bmsli^li.    Side  headi  have  power  feeds.    Cross  rail  of  all  sizes  raises  by  powcf. 
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LIST  OF  PLANERS. 


LARGE  SIZES. 


'Minstrelsy... 

Mintage 

Miracle 

Miraculous... 

^Mirror 

Mirth 

Miserable 

Misery 

Misfortune ... 

Misgive 

Mishap 

mistletoe 

Mistress 

Mistrust 

:  Mistrustful.. 

Mistune 

Mode 

I  %l  odeling 

jModerate 

■  Modesty j 

jMoistness^... 

Molar 

'Mole 

Molecul&r 

Mongrel 

I  Monitor 

i  Monitory 

Monkey 

Monsoon 

Monstrous 

Monument.... 
M(X>nlight. . . 


54x54 

54x54' 

54x54' 

54x54' 

54x54' 

54x54' 
60x60' 
60x60' 
60x60' 
60x60' 
60x60' 
72x72' 
72x72' 
72x72' 
72x72' 
72x72' 
84x84' 
84x84' 
84x84' 

H4X84' 

96x96' 

96x96' 

96x96' 

96x96' 

120x120' 

120x120' 

120x120' 

120x120 

144x144 

144x144 

144x144 

144x144 


I«ength 
Table. 


10' 
12' 

% 

18' 
20' 
12' 

% 

18' 
20' 
12' 

14' 
16' 
18' 
20' 
16' 
18' 
20' 

24' 
16' 
18' 
20' 

% 

18' 
20' 

% 

18' 
20' 
24' 


Diameter 
Counter 
Pulleys. 


20' 
20' 
20' 
20' 
20' 
20' 
24' 
24' 
24' 
24' 
24' 

22' 
22' 
22' 
22' 
22' 
22' 
22' 
22' 
22' 
22' 
22' 
22' 
22' 
32' 
32' 
32; 
32' 
32; 
32' 

K 


Width 

of 
Face. 


5K" 
5K" 
5K" 
5K" 
5K" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

6" 

7" 

/ 

7" 

7" 

7" 

7" 

7" 

7" 


No.  of 
Revolutions. 


235 
235 
235 
235 
235 
235 
215 
2>5 
215 
215 
215 
275 
275 
275 
275 
275 
275 
275 

275 

275 
260 

260 

260 

260 

185 
185 

185 

220 
220 
220 
330 


Weight. 


Thcac  planers  are  of  immense  weight  and  power^  designed  for  the  heaviest  dtsty* 
Photographs^  f tsfl  description  and  prices  will  be  furnished  upon  application* 


570381 
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36-INCH  FROG  AND  SWITCH  PLANING  MACHINES. 


The  rapid  planing  of  railroad  frogs  and  switches  is  entirely  heyond  the  capacity  of  the  best 
standard  planers* 

* 

It  isy  therefore^  necessary  to  have  a  marhtnr  designed  especially  for  this  purpose* 

Our  planer  is  huilt  to  take  36  inches  wide  by  12  inches  high  with  fixed  cross-rail;  or  36 
inches  by  36  inches  with  movable  rail  and  hand  elevating  gear* 

The  driving  train  has  large  pulleys^  wide  belts^  gearing  cut  from  the  soUd,  large  hammered 
steel  shafts  running  in  bronze  bearings  and  the  main  pinion  and  rack-wheel  are  steeL  This 
gearing  wiU  carry  two  cuts  \%  inches  wide  by  }^-inch  deep  on  the  side  of  a  steel  raiL 

The  table  is  very  heavy^  is  fitted  to  inner  edges  of  ways  and  gibbed  down  so  that  side 
displacement  is  impossible* 

The  tool  slides  are  placed  directly  on  the  inner  edges  of  the  saddles  without  the  interven- 
tioQ  of  swings* 

The  power  cross  and  down  feeds  are  positive  and  reversible* 

The  belts  are  controlled  by  our  patent  shifter  which  prevents  both  belts  from  running  on 
the  tig^  pulley  at  the  same  time*    Belts  are  shifted  from  either  side  by  hand 

Machines  stand  at  right  angles  to  line-shaft* 

Counter  pulleys,  2Q-inch  diameter,  6-inch  face,  run  280  revolutions  for  S2-foot  cutting  and 
48-foot  return  speeds* 

SPECIHCATIONS* 


Code 
Word- 


Morbid... 
Morbidly. 
Morphine 
Morsel 


Size. 


36"xi2" 
36"xi2" 
36"x36" 
36"x36" 


Length  of 
Table. 


12' 
15' 

12' 

15' 


Weight. 


Price. 


% 
% 

% 
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PLATE  PLANING  MACHINES* 

Will  Plane  Plates  of  Any  Lengfth* 


Desig^ned  for  planing  boiler  plates.    Will  bevel  the  edge  and  square  up  a  narrow  caulking 


This  machtne  will  do  much  better  work  than  can  be  done  by  hand,  in  much  less  time^and, 
consequently,  at  much  less  cost. 

The  work  when  done  has  a  smooth,  even  and  true  finish.  This  machine  will  plane  14 
feet  to  20  feet  long  at  one  setting,  and  is  arranged  to  plane  any  length  by  resetting  the  sheet. 

There  are  two  separate  tools  on  the  tool-post,  arranged  for  easy  and  independent  adjust- 
ment. The  cut  is  taken  both  forward  and  back,  so  that  no  time  is  lost  in  reversing.  A  large 
steel  screw  operates  the  saddle. 

Brackets  extend  out  from  the  back  ot  the  bed  carrying  rollers  for  supporting  the  sheet  and 
farilftating  handling.  A  heavy  damping-bar  holds  the  plate  securely  in  position.  The  bar 
IS  raised  and  lowered  by  screws  at  each  end.  No  intermediate  screws  are  required,  hence  the 
operation  of  setting  is  quickly  accomplished. 

The  machine  illustrated  is  of  great  strength  and  power.  The  driving  pulleys  ars  24 
inches  diameter  for  a  2>2-inch  belt,  and  strongly  geared  to  the  screw.  The  screw  is  supported 
in  a  continuous  bearing,  preventing  sag  or  deflection  so  injurious  to  both  screw  and  nut.  The 
nut  is  of  extra  length,  surrounds  three-fourths  the  diameter  of  the  screw^  and  gives  ample 
wearing  service. 

The  counter-dhaft  pulleys  are  24  inches  diameter,  Z%  inches  face.  Speed,  300  revolutions 
per  minute. 

We  have  patterns  for  a  large  variety  of  heavy  Plate  Planing  Machines  for  ship  and  boiler 
plates  up  to  2  inches  thick,  any  length.    Prices  and  data  furnished  on  application. 

SPECinCATIONS. 


f          -     -  -             -  — 

Code 
Word. 

\ 

Weight. 

Price. 

X^ r>Tt uArv  ..••.•••••• 

No.  I  Machine  14'  with  plain  rest. 

No.  I  Machine  14'  with  compound  rest. 

No.  I  Machine  16'  with  plain  rest. 

No.  I  Machine  16'  with  compound    rest. 

No.  I  Machine  18'  with  plain  rest. 

t                                 1 

\f  o^dic 

%lo<«lf^Tn         -....••.. 

Mosque 

Mosquito 

Mrkth^rlv      ..  .---.    iXTo    t  Marfiiti^  'in*    «.MtVi  nlnin  r*»«t 

Motion 

No.  I  Machine  20'   with  compound  rest. 

PORTABLE  VALVE-SEAT  ROTARY  PLANING  MACHINE 

For  Resurfacing  Worn  Valve-Seats. 


In  a 


Thu  machine  is  adapted  to  facing  off  the  old  valv<-seats  of  locomotives  and  other  ei 


at  o 


Great  care  has  been  taken  to  have  the  nuts  and  washers,  that  are  furnished  on  the  studs  (or 
holding  the  machine,  clamp  tlie  radial  arms  so  as  not  to  spring  the  machines.  In  case  the  itud 
holes  in  a  small  seat  should  come  inside  the  plates,  (our  other  radial  arms  are  furnished  'with  the 
marhine,  fitted  with  a  T-slot,  and  with  a  hole  at  Ihe  other  end  corresponding  lo  tiie  hole  for  the 
old  stud,  thus  affording  facilities  for  extreme  cases. 

No  more  material  need  be  removed  Ihan  is  absolutely  necessary  to  true  up  thus  saving  tlie  seal. 
The  work  is  done  by  a  continuous  cut,  and  tlie  loss  of  time  from  the  return  motion  of  the  ordi- 
T.iry  planer  avoided.  There  is  also  no  breaking  out  of  the  edges.  It  is  estimated  that  an  ordi- 
nary locomotive  valve-seat  can  be  trued  up  in  two  hour^  These  machines  are  strong  and  well 
litted,  are  easily  handled  Mid  will  be  found  an  excellent  tool  in  every  respect. 

Tlie  22-inch  style  is  sufficient  for  all  but  the  very  largest  class  of  locomotives.  All  the 
wearing  surfaces  are  carefully  scraped  by  hand,  and  the  machjoes  are  thoroughly  tested  bcfoic 
beii^  shipped  from  the  works. 

Codeword.  Price. 

Fonascia  13-in.  machine  $     

FoDcage  22-in.  machine  $    -.. 

Foncoir  2b-in.  machine  S 
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RADIUS  LINK  PLANER  ATTACHMENT. 

For  Planing  Linksf  Blocks  and  Qrcular  Work  on  Ordiiuiy  PUner. 


Thn  attachmnit  is  tool  in  fJuiiog  curves  of  ury  ndius,  and  perfectly  paraJld  curves  u 
^plied  to  the  onliiury  pUning  >n3Mi;fvii.  A  pio  profcctine  (rotn  a  pUle  boiled  to  the  taUe  of 
the  plaoer  holds  an  upper  lible  I  "A"  I  ufoa  wUcb  the  work  ii  fajtcncd. 

Thus  the  work  may  be  moved  forwud  and  backward,  and  to  a  greater  or  lev  **•*"-■'» 
from  the  cenler  pin,  the  amount  of  cifcular  movemenl  deteiminine  the  ndius  erf  the  circle  to 
which  the  work  is  iinished. 

From  [he  comer  of  the  table  ("A")  a  writt  projects  upwaid  and  takes  hold  lA  a  slide  whicfa 
is  iaslened  at  the  required  angle  to  the  beam  o(  the  planer. 

Vhen  the  slide  stands  parallel  to  the  bed  oJ  the  pUaer, the  labIe(*'A'')willnu>ve  inastraicU 
fine.  Id  proportion  lo  the  a^gle  of  the  slide  with  the  bed  ol  the  plaur,  tix  uUe  '"A")  will  be 
deflected  from  a  straight  lioc  into  >  true  curve  ol  grcalcr  or  less  radiu*. 

Code  Tord,  F( 

Price,    y 
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IMPROVED  PLANER  CENTERS. 


These  planer  ceniers  luve  sieel  spindles  ajtd  are  well  fitted  and  iinished  througtuMit. 
The  worm  which  revolves  the  ipindle  a  >o  arranged  as  lo  be  moved  out  ol  gear  when  it  it 
desired  to  use  the  index  alone.  The  dials  have  ihrcc  rows  of  hole*  of  such  aun^enas  toadmh 
of  a  Urge  range  of  work. 

Code  Word— Fonda,        Price  of  10-inch  swing,  S  

Code  \Ford  -  Fondassi,    Price  of  12-iDch  swing,  S  

Code  Word— Fondatore,  Price  of  16-indi  swing,  $       
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PART  VIIL 

SHAPING  MACHINES. 
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NILES  TRAVELING-HEAD  SHAPING  MACHINES. 


Shaping  Machines  should  be  accurate  in  adjustment,  capable  of  supporting  heavy  work,  be 
in  rtroke  When  once  set,  should  reverse  without  lost  motion  or  jar,  and  all  parts  should 
be  coovcnkntiy  handkd  because  a  great  number  of  small  operations  are  to  be  performed. 

ITe  meet  these  requirements  by  the  long  bed  and  traveling  saddle;  the  two  tables  with 
strong  sapports;  the  crank-driven  tool-bar  with  Whitworth  quick  return  motion;  and  the  facility 
with  i7hkh  the  tool  slide,  main  saddle,  tables  and  vise  may  be  instantly  set  to  the  position 
requiiccU 

For  circular  work  a  mandrel  with  clamping  cones  b  placed  near  the  middle  of  the  bed  and 
rotated  by  a  worm  and  wheel  with  ratchet  feed* 

An  attachment  for  holding  light  work  on  centers  b  also  supplied  to  fit  on  the  vise  table, 
aho  a  fcvolviog  square  table  to  fit  in  the  same  place. 

The  Ifhilworth  motion  is  the  best  quick  return  ever  invented  for  this  class  of  machines, 
becaoK  of  its  snooth  action,  durability  and  freedom  from  lost  motion. 

In  ali  our  shapers  and  crank-driven  slotters  we  use  this  movement  so  adjusted  that  two- 
thirds  of  the  time  are  consumed  in  the  cutting  stroke  and  one-third  in  the  rettsm. 

All  diding  turbccs  are  scraped  to  a  bearing  by  hand. 


DIMENSIONS.    SINGLE  HEAD. 


Code 
Word. 

stroke 

of 
Ram. 

Length 
Bed. 

Traverse 

of 
Saddle. 

Vertical 
Adjust 

of 
Table. 

Coiir 

iter  Pulleys. 

Weight. 

Price. 

Diam. 

1 

Face.        Revolu- 
tions. 

MoBBd... 
Movm  •-••• 
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8' 4" 
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l8"          1           Tfi"                a"        I           Tcn 
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i8" 
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c^^  Mr   1'Mt 

•>•**•«*■*■>«•« 

2l"                     l«" 

y.1             ,     ^^  .»» 

a"                  O^ 

•••••• 
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D.    Each! 
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—\j~ 

•"••••••* 

DCXJBLE  HEAI 

iead  Indep 

endentl'] 

f  Driven. 

Moald 

Moonttiin 
Monmfnl 

i6" 
i8" 

24" 

10* 

12' 

14' 

70" 

i8" 
i8" 

21" 

i6" 

4" 
8" 

4" 

150 

90  &  120 

250 

S 

^«  •    •  ••  *  « 

$ 

22" 

i8" 

SHAPING  MACHINES. 


This  cut  illuitrales  a  useful  shaper,  mjkde  In  three  sizes.  They  nrlll  do  vrork  icctmuly 
ind  mil  be  found  complete  in  all  their  appomtmentsi  made  of  Ihe  best  material  and  faighnt 
clan  of  workmanship.  The  screws  and  ether  parts,  where  necessary,  are  case  hardened.  The 
feed  is  automatic  and  reversible.  The  cutter-bar  has  a  graduated  swivel  head.  The  table  ii 
adjusted  by  means  of  a  screw  and  wheel  under  table  on  the  six  and  eighl  inch,  and  by  a  crack 
at  the  side  on  the  ten  inch.  They  will  laicc  a  stroke  to  Ifieir  full  capacity,  and  can  cuily  be 
adjusted  lo  any  less  distance  required. 

A  swivel  chuck  is  furnished  with  each  machine,  also  a  plain  chuck  Uking  woric  fol 
length  of  traverse  when  wanted. 

SPECmCATIONS. 


(tode 

Sttflke. 

SI 

SaHfe 

Thitt  su 
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PART  IX. 

DRILLING  MACHINES. 


UNIVERSAL  AUTOMATIC  FEED  HAND  DRILL. 


This  drill  is  so  constructed  tlul  it  con  be  worked  by  a  crank  or  ^s  a  ratchcl,  andi,  being 
"Universil,"  cin  be  set  al  any  conceivable  angle  The  fteding  of  the  drill  spindle  is  auto- 
matically regulated,  according  lo  the  nature  of  tht-  metal  being  operated  on  and  Ibc  size  of  feed 
desired.  The  feed  motion  consists  of  a  friction  disk  in  connection  with  a  worm  gear,  which 
operates  in  the  thread  on  the  drill  spindle  and  advances  the  tool  with  a  greater  or  less  rapidity. 
Tlie  speed  of  tlie  ieed  is  changed  by  tigblening  or  loosening  the  friction  wheel. 

LIST  OF  PRICES  ON  UNIVERSAL  AUTOMATIC  FEED  HAND  DRILLS. 


emit  Word. 
Fondateixit 
Fonilercmmo 

Fondiamo 

3 

CapacUy.                r 
19-3'" 

api-i-  socliel,        jilralKht  Sot 
(rf.oo                      Jrf,a> 
?A.a>                       3J.OO 

51-00                       yyoo 

Drill  chucks  10 

'  fit  socket  of 

spindk 

And 

take  all  si«»  of 

twist  drillE  from  one^ulf  1 

down,  SS.00  each. 
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PORTABLE  DRE.LING  MACHINES. 

The  baK  of  tboe  driUing  machines  is  intended  lo  be  bolted  or   clamped   to  the   pici 
Ikd.     The  height  of  the  post  can  be  adjusted  to  suit  the  different  lengths  of  drills  and  chucks    . 
:d  in  the  spindle. 

Tfie  radial  arm  is  ^justable  in  direction  of  its  length,  and  can  be  rotated  about   the  poaU    , 
SPECIFICATIONS. 
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PORTABLE  ELECTRIC  DRILL,  No.  4. 

iVlbcFvicut  repT£sen(s  one  of  the  Ul£sl  designs  in  parUbie   driiling   machinery,  Hindis 
"■"^Iwuit  in  all  pkces  where  shafting  is  not  accessible  and  where  direct   electric   current 
I   °''»*iin«L 

^u  um  of  the  machine  carries  a  water  and  dust-proof  motor  of  the  Storey  pattern,  'which 
'**•  gWed  to  the  press  proper. 

^ntiasof  a  clutch-pin  in  the  back  gear,a  speed  suitable  for  one  and  two-inch  drills  can 
•indlojiantly;  Ibe  inlermediale  speeds  are  obtained  by  a  starting  and  controlling  box. 
■°  lb(  irraagenlent,  the  motor  i&  running  it  its  normal  speed  when  doing  its  heaviest  work. 
I  be  muhine  has  a  feed  arrangement  for  both  drilling  and  boring. 
,  I^'u  imi  is  moved  in  and  out  by  a  screw  and  rotated  about  the  post  by  a  worm  and 
•"PolwhetL 

T^Ik  ipindlt  contains  a  No.  4  Morse  taper  socket,  has  a  feed  of  9   inches  and  will  drill 
I  ^  ^  I  JhcIks  in  diameter  in  steel. 


I    ''"Mighl  oi  machine  is  700  pounds. 

'^htx  machines  can  be  supplied  wilh  mi 
I   ^¥ord,  Foiaminato. 


IT  wound  for  either  110  oi 


No.  m. 

"POST"  OR  "BLACKSMITH"  DRILLS. 


Tfic  inull  dtiUi  iniMtnted  betcwitli  art  wnipki  of  t  largf  line  of  low  priced  marhiiM 
drilling  from  the  smallest  boles  up  to  1  hi  tnchci  Indmlve.  The  gearing  js  cut  from  the  i 
and  ihey  arc  well  fitted  throughout.  They  can  be  operated  by  band  or  by  power  wIm 
ordered.     Tabulated  uifomution  relative  to  these  machines  will  be  found  on  oppoalte  pagi 


SPECmCATIONS. 
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No.  1      lO-Inch  Swing. 


2-SplDdle,  13-Inch  Swing. 


SENSITIVE  DRILLS. 


1,  Ufl^^^V 


The  Epiiullea  of  the  accompajiyiDg  drills  are  driven  by  one  continuous  belt,  a 
desirable  results,  cspcciaily  the  uniform  running  of  a)i  the  spindles.  A  suitable  tightening  pd 
is  provided  for  taking  up  slack.  The  spindle  is  not  subjected  to  any  lateral  strain,  or  any 
dency  to  wear  its  bearings  out  ol  round,  as  the  driving  pulley  has  a  long  hub  with  indcpedd 
bearings,  and  its  rotation  is  transmitted  to  the  spindle  through  a  suitable  key.  The  weigfat 
the  fool  [ever,  spindle  and  chuck  is  counterbalanced  by  a  flat  coil  spring.     For 
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t  coil  spring.     For  spedficad 


1               .-iHwlU,lfrInch  Swing. 

i-Spindk,  13-lneb  Swing.  , 
SPECinCATIONS. 
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SENSITIVE  DRILL  PRESS. 


I 


FordrilUnE  hoUi  '4-inchuul  smaller.  The  spindle  is  'u-incti  in  diotneter, anb  b  provided  I 
with  Ifaread  and  nul  lo  force  chuck  off.  Upper  end  of  spindle  luu  spring  nul,  collar,  and  fiber 
waihfr  for  thrust  beorinj;.  Weight  of  spindle  and  chuck  is  counter-balanced  by  adjustable  ball 
on  lever  handle.  The  lever  is  connected  to  the  spindle  by  pointed  and  hardened  screws  which 
enter  collar  and  are  locked  in  position  by  check  nuts.  This  connection  is  simple,  adjustmenli 
for  months  of  wear  are  provided  and  if  set  up  properly  there  can  be  no  excuse  (or  back  la*h  or 
loit  motion  between  lever  and  spindle. 

The  spindle  bearings  consist  of  iwo  brass  giun-metal  bushing;!,  which  arc  forced  in  the  arms 
of  frame  casting.  The  spindle  is  splined  and  i&  driven  by  key  in  the  hub  of  a  two-speed  pulleyi 
This  pulley  runs  on  the  outside  of  gun-metal  bushings  referred  lo  above,  thus  relieving  the 
•pindlc  ol  all  bell  tention. 

SPEOFICATIONS. 


Wo^.         ■     l^-'nK>           Drill. 

SvtaJlelo       ^^^^       1      ^^^ 

WeiKht. 

- 

Pontinalla 9"               «" 

,..     i     ...     1    ,.. 

Price  Column  36"biBh,  extra 

"     Almond  ft"  Xu  o  drill  chuck,  e: 
"     Skinner  i\"  to  o  drill  chuck,  e. 


^'^  in  between  base  and  spiadlt  40  in. 
T»to  10  between  table  and  spindle  20  in. 
Tnuin,  oi  uble  16  in, 

"olf  In  ipmtlle  lits  Mone  Tapn-  No.  3. 
IWur  of  tpindle       _  I  5-16  in. 

CbiTord  Forabile 

Price,S 


Diameter  of  eolunui 
Diameler  of  table 
Diameter  of  driving  pulley 
Face  of  driving  pulley 
Changes  of  speed,  cone  driving  pi 
Revs,  of  lower  shaft  per  n: 
T7eighl,  about 


STANDARD  24-INCH  UPRIGHT  DRILL  PRESS. 

WITH  PATENT  AUTOMATIC  STOP. 


SPECIFICATIONS. 


jfSs. 

Swins- 

Morte 

To  HI 
Height 

Buclo 
Spiadle. 

ruble  to 

Spindlt. 

T  »  I.  P«l' 

cy.. 

Spindle 

„,„ 

Kara. 

f 

s 

Foracrtii. 
PornKCd... 

Foraging.. 

Foraso  ... 

i 

3*1 

J 
5 

4-s" 
6' 

7'4" 
8'' 
8" 

i 

1'. 

IS" 

la" 
II" 

I" 

350     3™ 
300     700 

:ck  gtarcd:  h»  power  feci 


STANDARD  32-INCH  BACK-GEARED  AND  POWER-FEED  UPRIGHT  DREX. 
Tttb  Gibbcd  Sliding  Head  vtd  Patent  Automatic  Stop- 
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NILES  VERTICAL  DRILLING  MACHINES. 


The  heaviest  and  most  powerful  on  the  market* 

▼e  illtjstrate  on  the  oppoihe  page  our  No.  5  machine,  which  drills  to  the  center  of  a 
S04nch  dfde*  Thii  machine  is  calculated  to  withstand  the  heaviest  duty  of  modem  practice, 
^  B  adapted  for  drilling  holes  from  ^2  inch  to  4  inches  and  will  bore  up  to  12  inches. 

Machine  is  provided  with  a  strongly  gibbed,  square  table  adjustable  on  its  supporting 
bradttt  by  means  of  a  scfcw  and  bevel  gearing.  The  utmost  nicety  of  setting  can  thus  be 
obtained  and  the  movement  may  be  used  as  a  feed  for  profiling. 

The  table  is  raised  and  lowered  by  a  screw  in  the  colunm  operated  by  bevel  gearing,  and 
^^1  be  swung  around  the  colunm  out  of  the  way. 

TABLE  OF  SIZES. 


I    <.'ode 
I    Word. 


^*a? 

^'aively.., 

Naked 

Nakedly.. 


No. 


3 
4 
5 


Greatest 

Greatest 

Distance 

Distance 

Swing. 

From 

Spindle  to 

Table. 

From 
Spindle 
to  Base. 

K 

35" 

4' 

10" 

40" 
50" 
60" 

35" 

4' 
4' 
4' 

4" 

8" 

10" 

Travel 

Steps 

of 

on 

Spindle. 

Cone. 

12" 

4 

12" 

4 

16" 

4 

18" 

5 

Size 

of 

Belt. 

Weight. 

Price. 

2'/4" 

S 

s 

2%" 

1  3" 
3" 

1 

$ 

w 

BOILER  MAKERS'  DRILL. 


Tthanchinf  is  bolted  lo  1  post  or  to  Ihe  wall,  al  any  required  distance  from  tht  floor, 
■■ttll  work  beyond  the  capacity  of  our  Elandard  drill  presses  lo  be  brought  under  it.  E$pe- 
ftllly  doigtud  ior  heavy  work,  is  is  most  substantially  built.  The  pinion  wheel  which  engages 
'''  rick  on  qoill  is  not  driven  on  or  keyed  to  itsshaft,  but  is,  with  its  shaft,  made  of  one  solid 
POiofaecl.  This  construction  gives  great  strength  lo  the  teeth  of  pinion  to  resist  heavy 
"w*.  The  worm  is  of  hardened  steel.  It  runs  in  a  bronle  worm  gear  of  coarse  pilch.  The 
mk  on  quill  is  steel  and  strongly  bolted  to  it.  It  has  a  counterb. lanced  spindle  and  quick 
Wnm  motion.  The  feed  is  by  hand  wheel  and  worm  gearing.  This  machine  will  drill  up  to 
'':  loch  bola  in  wrougbl  metaL  We  lumish  countershaft  with  this  machine. 
SPEanCATIONS. 
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MULTIPLE  DRILLING  AND  TAPPING  MACHINE. 


Doigned  for  drilling  and  tapping  such  work  as  cylinders  and  heads^  valve-chests,  steam  and 
water-valvcsy  governors,  couplings,  flanges  and  work  of  like  character. 

Driving  come  has  four  steps  for  a  belt  4  inches  wide.    Machine  h&  strongly  driven  and 
geaicd,  the  drhHng  power  being  sufficient  to  carry  three  \  }4  inch  pipe  taps  at  one  time. 

The  tfirce  large  drill  heads  are  fixed  on  a  heavy  cross  rail  and  placed  18  inches  apart. 
Badi  ipfaidle  Is  independent  in  its  action  and  has  independent  reversing  gear  and  power  feed. 

The  hand  crank  shown  in  front  of  each  spindle  at  the  top  of  rail  operates  a*  clutch  between 
bos  befck  on  the  driving  shaft*  To  this  handle  is  attached  a  balance  weight  leading  away 
iRMQfhe  madiine*  Tappets  on  the  vertical  rod  in  htmt  of  each  spindle  are  adjustable  to  dis- 
cagage  a  pawl  from  the  hand  reversing  lever  when  the  taps  or  drills  have  reached  the  required 
if^  The  balaiKit  weight  is  thus  permitted  to  act;  it  immediately  disconnects  the  clutch  from 
tbe  driving  gear  and  the  spindle  stops. 

la  drilling,,  there  is  quick  return  by  means  of  the  pilot  wheel  and  gears  shown:  in  tappings 
the  hud  crank  is  simply  reversed  and  the  spindle  backs  the  tap  out  itself. 

The  taUe  is  supported  on  two  heavy  screws  connected  by  bevel  gears,  and  also  firmly 
Sibbed  to  the  housings.  It  can  be  raised  or  lowered  from  either  end  and  has  a  vertical  range  of 
tSincha. 

^ower  feed,  with  three  changes,  provided. 

(^Ottotefshaft  pulleys  20  inches  diameter  for  4-inch  belt.    Slow  speed,  220;  fast  speed,  300 

Code  Void,  Native.    Weight Price,  $ 
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ARCH-BAR  DRILLING  MACHINES. 


SIX  AND  EIGHT  SPINDLES- 


Destgned  for  drilling  car-truck  frames* 

Driven  by  cone  with  three  steps  for  a  belt  4  inches  wide^  and  very  strongly  geared*    The 
are  all  operated  by  one  heavy  shafts  and  drill  the  six  or  eight  holes  at  one  operation* 

Each  ^indle  has  a  socket  adjtsstable  vertically^  allowing  the  drills  to  be  used  at  different 
kvds.  Spindles  have  a  lateral  adjustment  for  change  of  centers*  On  6-spindIe  drill  center 
spbdlles  have  an  adjustment  from  6i*4  inches  to  22  inches  between  centers;  on  S-spindle  drills 
3^3  to  7  inches;  and  the  outside  spindles  of  both  have  an  adjustment  from  7K  inches  to  18 
iocbei  between  cemm. 

Feed  is  operated  by  cam  at  each  end  of  the  table. 

Table  may  be  raised  or  lowered  by  hand;  is  counterweighted,  relieving  the  feed  from  the 
^  wd([ht  of  the  table  and  work;  and  furnished  with  supports  for  the  arch-bar  and  necessary 
c^^mpbg  devices. 

These  machinrs  are  unquestionably  the  strongest  and  most  powerful  built  for  this  work* 
The  service  required  is  very  heavy,  and  usually  the  machines  are  crowded  to  their  utmost 
ttjacity. 

Countershafts  have  two  pulleys.  24  inches  diameter,  \%  inches  face*  Speed,  210  revolu- 
*«*  per  minute* 

^»ndle  Drill— Code  Word,  Narration*    Weight Price,  q» 

Wpindle  Drill-Code  Word,  NarwhaL       Weight Price.  $ 
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RAIL  DRILLING  MACHINES- 


TWO,  THREE  OR  FOUR  SPINDLES. 


Designed  for  drilling  steel  rails  for  the  fish-plate  bolts. 

The  3-epindle  machine  has  capacity  to  drill  three  \  ^4-inch  holes  in  steel  rails. 

Range  of  drills  is  from  4  inches  to  9  inches  between  centers.  By  means  of  adjtisting- 
Krews  drill-head  can  be  rapidly  set  to  any  required  position.  Drills  are  set  in  heavy  sockets, 
and  held  by  two  strong  set-screws.  This  enables  all  of  the  drill  points  to  be  set  on  a  leveL 
The  feed  on  the  three  drills  is  simultaneous  by  acting  on  the  saddle  carrying  the  three  drill- 
headk  Range  of  feed  allows  the  use  of  drills  from  10  inches  in  length  under  socket  to  about 
4  inches. 

Feed  is  transmitted  to  saddle  by  means  of  slip-gear  on  side  of  machine  opposite  to  driving 
pulley.  Two  changes  of  feed  can  be  obtained  by  simply  transposing  the  slip-gears,  thus  giving 
a  heavier  feed  when  soft  material  is  worked,  and  a  lighter  feed  for  hard  material. 

.Driving  pulley  is  attached  to  saddle,  and  idlers  are  provided  to  maintain  the  tension  of 
heh  in  all  its  positions.  The  rail  is  supported  on  steel  blocks,  and  clamped  against  the  clamping 
bbd  on  its  back.  The  end  adjustment  of  the  rail  is  obtained  by  a  heavy  set-screw  in  the  cast- 
le bracket  on  the  side  of  bed. 

The  cuttings  drop  through  the  opening  in  the  bed  to  the  floor  in  front,  and  can  readily  be 
mnoved. 

Our  patterns  are  arranged  so  that  the  machine  can  be  made  either  right  or  left,  as  may  be 

dttitd. 

AH  of  the  driving  gear  are  of  steel,  cut  from  the  solid. 

Comtmhaft  poUeys,  3  and  4-spindle  drill,  24  inches  diameter,  6  inches  face,  for  5-inch 
"^  Speed,  90  revolutions  per  minute. 

Couatenhaft  pulleys,  2-spindle  drill,  20  inches  diameter,  4^4  inches  face,  for  3 ^2-inch  belt. 
%*«^  HO  revolutions  per  minute. 

we  consider  these  machines  the  heaviest  and  strongest  of  their  class  on  the  market. 

^Vidk  Drill— Code  Word,  Naturalist.    Weight Price,  $ 

3^pindk  Drill— Code  Word,  Nature.  Weight Price,  $ 

^>iadk  Drill— Code  Word,  Natureless.    Weight Price,  $ 


SIX-SPINDLE  TURRET  DRILLING  MACHINE. 

GENERAL  DIMENSIONS. 

LongM  diiuacc  from  ubicio  end  of  ipindlc      .— — ttiik 

ShofWst  dlst^iKf  (ram  Ubk  to  cad  of  spindk 

Db>mt»  trota  ccnlfr  of  drill  to  tux  of  column 

Vcitical  movancDi  of  tiblc 

Speed  of  (bilk  250  n  2000  ttv.  with  p;it-  < 

Drib  Iran 

Dtuwinot  Tthk 

TUUioIBmc 

LcnClh 

Tetil  w«l(ht,  ready  toe  sUpmect 

Co4i  Vo(4 

PriM  $ 
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SK-SPINDLE  TURRET  DRILUNG  MACHINE. 


Several  drills,  reamers,  or  counterfaores  may  be  fixed  in  their  respective  spindles,  each  with 

am  bdspendent  drill-stop,  which  may  be  adjusted  for  variotis  depths  of  holes,  as  shown  in  illtss- 

tntioQ,  and  all  tools  brotsght  to  same  place  in  center  of  table,  and  drilling  all  holes  to  same 

aHgnmeat,  with  speed  for  drills  varying  from  250  to  2000  revoltstions  per  mintite,  which  may 

bechinged  instantly  to  speed  desired  by  the  operator,  withotxt  moving  from  his  position  at  the 

drill  table.    This  machinr  is  especially  adapted  for  jig  drilling,  and  all  work  where  there  are 

Kvenl  holes  from  0  to  f  2  in*  of  different  sizes  in  same  piece  of  work. 

The  advantages  of  the  turret  drill  over  the  single  spindle  drill  is  that  it  saves  the  loss  of 

time  b  stopping  the  drill  and  changing  the  tools.    The  advantage  over  the  gang  drill  is,  that  it 

is  cheaper,  lighter,  and  easier  to  handle  for  the  same  class  of  work*    The  tools  are  up  out  of 

the  way,  and  do  not  interfere  with  any  size  of  work,  or  drill  jig,  as  is  the  case  where  tools  are 

pl^  in  a  row.    This  machine  also  driUs  all  holes  in  center  of  table,  which  is  much 

better  than  to  drill  on  edge  of  overhanging  table  as  is  done  with  the  gang  drill. 

The  mafhinp  b  well  adapted  for  what  is  called  light  or  sensitive  drilling,  as  the  drill 

'P*^  may  be  adjusted  to  f^t  as  light  a  contact  with  driving  discs  as  desired. 

It  is  also  well  adapted  for  wood  boring,  for  the  reason  that  the  spindles  and  tools  are  up  out 

« the  way,  leaving  the  table  cl^ar  for  any  length  of  work,  and  boring  to  the  center  of  a  20-inch 
ciide. 

The  drill  is  manufactured  on  the  interchangeable  principle,  with  specially  designed  tools. 

Tlus  is  the  only  turret  marhinr  on  the  market  that  revolves  its  cutting  tool;  all  others  of 
*^  dcicriptioa  revolve  or  move  the  work. 

^  Patent  variable-speed  countershaft  is  ordinarly  supplied  with  this  drill  press,  but  an  ordi- 
^counteniiaft  can  be  provided  if  preferred. 


SUSPENSION  DRE,L. 

The  cut  represents  i.  Suspension  Drilling  Machine,  made  to  fasten  to  tlie  ceiling  nrith 
coach  screws  or  bolts.  There  is  nothing  in  this  machine  to  interfere  with  the  swing  of  any 
work  thai  may  be  brought  under  it.  The  frame  is  rigid,  in  one  casting  and  needs  no  truss  rod* 
to  support  it.  The  spindle  is  counterbalanced,  has  hand  and  power  feed,  quick  return  omtv* 
meni  and  thive  change*  of  feed.     Change  gears  can  be  furnished  to  give  any  required  feed. 

SPECIFICATIONS. 
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PARTX. 

BORING  MACHINES. 


PORTABLE  CYLINDER  BORING  MACHINE. 

This  macbine  is  designed  for  re-boring  ill  nukes  ""*  sites  of  steam-engine  cylindcn, 
pump,  steam  hammers,  blowing  engines,  air  compressors,  mining  and  tioisling  engines,  Cor- 
liss valves,  hydraulic  and  sleam  hoU^  beavy  housings,  large  wheels,  etc.  It  will  bore  wilb  one 
or  both  cylinder  beads  off,  either  vertical,  horizontal  or  inclined  on  the  engine  bed,  or  Uy'iis  m 
the  ground.  It  is  so  constructed  tliat  the  piece  being  bored  serves  as  the  bid  or  support  of  the 
bar.  It  is  only  necessary  lo  iake  oU  the  cylinder  head  and  remove  the  piston,  when  Ibe  cylin- 
der can  rapidly  and  accurately  be  bored  out.  This  saves  breaking  the  steam  (oints,  bolts,  etc., 
and  often  cylinder  can  be  re-bored  in  less  lime  than  il  would  take  to  remove  cylmder  from 
Its  bed. 

The  culter-beads  are  led  by  a  screw  in  one  side  o!  bar,  and  are  operated  by  the  feed.casing 
on  the  end  that  contains  the  gearing,  by  changing  position  of  which  two  changes  can  be  made. 
slow  feed  lor  roughing  out,  and  fast  for  finishing  cuts.  The  feed  is  automatic  and  constant, 
and  at  the  pleasure  o!  the  operator.  The  bar  is  driven  by  a  train  o!  powerful  cut  gears,  either 
with  a  crank  or  belt  ior  power.  Ve  furnish  with  this  bar  a  self-centering  chuck  that  fits  in 
the  stuffing-box,  supporting  the  bar  perfectly  central  at  that  end.  We  also  furnish  two  cross- 
heads  and  bearings  to  support  the  bar  when  both  cylinder  heads  arc  off.  In  many  instances 
this  tool  is  particularly  valuable,  requiring  to  be  only  the  length  of  the  cylinder,  and  the  bearing! 
fori).     The  bar  and  screw,  are  nujde  ol  cast  steel  and  are  fitted  lor  doing  very  rapid  and  exact 

When  ordering  give  length  and  diameter  of  cylinders  and  site  of  stuffing  boxes,  tbat  the 
expanding  chuck  and  cutler-heads  may  be  furnished  to  suit. 

One  set  ol  tools,  wreocbes,  and  lull  dirfclions  are  furnished  with  each  macbioc. 
The  cut  above  shows  bar  in  cylinder  niith  only  one  liead  removed. 


SPEOnCATIONS. 
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PATENT  IMPROVED  PORTABLE  LOCOMOTIVE 
CYLINDER  BORING  MACHINE 


BAR  AND  SCREW  OF  CAST  STEEL  WITH    TWO   EXTRA    CUTTER-HEADS 
^  OPERATED  BY  HAND  OR  POWER 


I 

I 


This  machine  is  especially  adapted  lo  boring  out  locomotive  cylinders  in  their  pUcei,  by 
ttmovlng  only  one  or  bolt  heids  and  piston.  The  back-head,  cross-head  or  slides  need  not  be 
maavtd,  tmleu  so  desired.  On  removing  the  piston  and  leaving  the  front-head  and  stulfing- 
^  1  small  cone  takes  the  place  of  the  stuffing  box  at  once,  and.  with  proper  adjustment  al  the 
firait-head,  the  machine  is  ready  for  work;  it  is  ted  with  a  constant  feed  by  cut-gears.  The 
tkmfi  or  cross-beads  ate  so  arranged  that  they  may  be  used  conveniently  on  locomotive 
trlitiierj  o(  all  siies.  The  same  bolls  or  studs  thai  fasten  the  cylinder-head  on  are  used  lo  bolt 
tile  bu  supports  also.  Two  rods  are  fastened  lo  the  ends  of  tlie  cross-head  that  supports  the  bar 
h  cylinilet  tkod  lo  an  adjustable  swivel  cross-head  on  end  of  screwj  these  lake  the  whole  oi  the 
tlltuit  lod  lonion  strain  of  the  bar.  It  makes  no  difference  which  position  the  bar  is  in,  the  end 
ttmn  ii  always  in  enact  line  with  it,  causing  itto  cut  steadily,  smoothly,  and  absolutely  true. 

The  larger  siws  of  this  machine  are  made  with  convenient  change  of  feed,  so  that  after  the 
rai|;1iiiig  or  truing  cut  has  been  taken,  it  can  be  instantly  changed  to  a  coarsf  feed,  finishing 
quckly  and  accurately. 

These  ban  are  accurately  ground,  bearings  are  scraped  out  to  fit,  and  lliey  will  stand  a 
ptil  imount  of  wear  before  loss  of  motion  occurs. 

Cuner-hudi  are  furnished  for  boring  driving  boxes. 

A  crank  or  pulley  is  furnished  with  each  machine. 

They  are  buill  in  three  aires,  with  the  capacities  shown: 


Code  Word. 

Forbicina,  Bar  2 '«  in.  diameter;  bores  fro 
Forbidden,  "      3  "  " 

Forbimmo,  *   3*4  "  " 


Price. 
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HORIZONTAL  BORING,  DRILLING  AND  MILLING 

MACHINES. 


These  marhttifx  are  designed  for  all  classes  of  boring  and  drilling^  and  in  addition  have 
ample  power  and  the  necessary  feeds  for  milling*  For  the  latter  service  the  machines  are 
especially  valuable^  doing  work  that  otherwise  would  require  a  large  planing  machine. 

The  machines  consist  of  heavy  colunms  mounted  on  bed-plates  of  any  length  to  suit 
requirements  The  columns  are  moved  along  the  bed-plate  by  power,  operating  through 
worm-gear  and  rack* 

The  saddles  have  vertical  traverse  on  colunms  from  3  feet  upwards,  are  raised  and  lowered 
by  heavy  screws  and  axe  balanced  by  counterweights  hung  on  backs  of  columns. 

Boring  and  milling  spindles  are  .hammered  steel,  slide  in  heavy  revolving  sleeves  and  have 
traverse  as  ordered*  They  revolve  in  either  direction^  right  or  left  hand,  reversing  by  lever  con- 
veniently located  and  are  provided  with  hand  feed  and  quick  return. 

The  w^ffl^^g  feeds  are  applied  to  the  colunm  and  saddle  by  power  and  any  of  these  feeds 
may  be  utitijvd  to  set  a  irill,  boring-bar  or  milling  cutter  to  work  anywhere  on  the  surface 
which  the  machine  will  reach. 

At  ooe  end  of  the  bed-plate  is  placed  the  driving  gear,  milling  feed  and  quick  traversing 
mechanlsfn  for  the  column. 

Countershaft  pulleys,  Nos,  5,  9,  10  and  1 1  machines,  24  inches  diameter,  S%  inches  face, 
ior  S-inch  beh;  Speed,  \6S  revolutions  per  minute, 

Coontershaft  pulleys,  No,  8  machine,  20-inch  diameter,  S%  inches  face,  for  5-inch  belt. 
Speedy  \50  revolutions  per  minute. 

Machines  built  with  or  without  floor  plates  as  desired, 

SPEanCATIONS. 


Code 
"Word 
Without 
Floor  Table. 


Myriad. 

AiyTkie  .••■••■■ 
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i  If  yscole  ».... 
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Name 

of 

Machine. 


No.  5 
No.  5 
No.  8 
No.  9 
No.  ID 
No.  II 
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Conntershafls  and  wrenches  are  furnished. 
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CHORD  BORING  MACHINE. 

FOR  BORING  BRIDGE  CHORDS  AND  1  BEAMS. 


Very  powerful  and  heavy  machine.  It  '■&  arranged  with  two  independenl  heads  on  one 
bed,  a^iusUble  on  the  bed  for  varying  lengths.     The  bed  may   be  made  of  any  length  to  suit. 

The  tw.:)  heads  are  complete  in  themselves,  driven  independently,  and  with  all  altach- 
menls,  feeds,  etc.,  for  a  complete  baring  machine.  They  are  of  great  strength  and  power. 
The  power  is  ample  for  boring  four  holes,  punched  4  inches  diameter  to  3  inches  diameter  at 
one  time,  and  the  range  of  speeds  is  su:h  as  to  adapt  the  machine  for  drilling  down  (o  t  's-incb 

Th:  beads  bore  to  the  center  oi  36  inches,  and  take  in  under  the  cutter  work  36  inches  high. 

Spindle  has  24  inches  Iravene. 

Range  of  work,  in  length  5  feet  to  50  feel  between  centers. 

Feeds  are  by  power,  and  are  reversible  up  or  down,  and  range  from  ,'ii  inch  to  n'j-inch  for 
heavy  work,  and  coarser  feeds  for  light  work. 

The  bed  is  formed  of  wrought  iron  I  Beams. 

Two  independent  carriages  for  supporting  work  on  the  bed  are  provided. 

The  eounter-sfiaft  has  three  pulleys,  lb  inches  diameter.  Outside  pulleys,  1 1  inches  face, 
pulley,  b'f  inches  face.  Speed,  200  revolutions.  6-inch  bell  for  driving  spindles, 
4-mcl)  crossed  belt  for  traversing  columns  on  bed. 

Code  Word  Musician.    Veight  -  PrKe,  5       
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PART  XL 

BORING  AND  TURNING 

MACHINES. 


The  NJLES  tool   WORKS 

37-INCH,  AND  51-INCH  VERTICAL  BORING  AND 
TURNING  MILLS. 


Advantage  has  been  taken  ol  the  comparatively  small  &wing  of  tbe»t  mflU  to  employ  i 
form  oi  construction  unequaled  for  strength  and  rigidity.  A  single  casting  forms  what  would 
otherwise  be  th;  bed,  housing  and  top  brace. 

Xhe  driving  cone  'n  pUcfd  at  the  back  and  transmits  motion  lo  the   table   tEuough   accu- 

Icly  cut  gearing.     It  is  strongly  back-geared,  which,   in    connection  with   the   two  speeds 

lable  from  coonlershafi,  affords  a  wide  range  of  speeds  for  the  table. 

Cross  rail  is  of  box-girder  form,  with  wide  bearings,  raised  and   lowered  by  power.    It   is 

■tterbalanced  by  weights  suspended  in  the  column  to  facilitate  its  easy  and  rapid   adjustiiient 

\  band.     The   saddles  are   made   right   and   left,   allowing  the    boring   bars  lo  work  dose 

Boring  bart  are  of  octagonal  section,  and  Ihey  may  be  set  over  to  operate  at  any  angle. 
Both  arc  counterbalanced  by  a  single  we^ht,  so  arranged  as  to  render  the  weight  of  the  bars 
ibaolisUly  inert,  no  matter  in  what  position  one  or  both  may  be  placed  for  angular  work. 

The  feeds  are  operated  by  a  friclion  disk,  which  permits  instant  variation  of  the  feed 
lo  any  degree  witbin  its  range.  The  feeds  are  independent,  and  'he  saddles  or  bars  may  be  fed 
Hi  Ihe  same  or  opposite  directions  at  Itie  same  time.  By  means  of  suitable  but  simple  mechan- 
ism the  feed  nuy  be  instantly  reversed  without  shifting  ttie  friction  disk. 

SPEQAL  HEAD  FOR  BORING. 
Thb  (oniisti  of  a  saddle  mounted  on  the  rail  and  carrying  a  boring  ipindle  driven  from 
a  separate  cone.    It  operates   while  the  table   remains  still  and   has   all  ttie  necessary  adjust- 
ment* and  changes  of  teed  and  speed  lo  make  it  a  complete  boring  machine. 

The  cones  have  four  steps.    Tables  have  sixteen  changes  of  speed.     All  machines  power- 
lidy  back  geared.     37-incb  Mill:  countershaft  pulleys,    IB  inches   and   14  inches  diameter,  4 
inch  hctt  2  speeds,   155  and  1^  revolutions  per  minute.    51-incb:  countershaft  pulleys,  20 
'"  Inches  diameter,  4  inch  face;  2  speeds,  160  and  240  revolutions. 
SPECIFICATIONS. 
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PATENT  PORTABLE  CRANK-PIN  TURNING  MACHINE. 
FOR  LOCOMOTIVE  OR  STATIONARY  ENGINES. 

ThU  machine  vriil  turn  long  or  short  pins  cither  with  or  without  coIIat;  no  offset  tools  arc 
(■luiftd,  cDDuquently  there  is  no  sprii^ing  of  itie  tooL  By  use  of  ifie  pointer  it  can  be  ut 
<^  vilb  the  face  of  the  wfieel  or  with  the  bore  in  the  hub  of  the  wheel,  where  tiiere  is  no 
ihi;  &a  makes  it  run  perfectly  true  «4lh  the  orignial  turning  of  the  pin. 

A  targe  stiell  is  used  to  farry  the  cutter  and  act  as  a  framo  and  guide  for  the  tool.  Inside  of 
'^  ifacll  there  is  a  second  shell  that  revolves,  carrying  a  t^ol-post  with  il,  this  tool'-poil  being 
awt  lad  in  by  a  screw,  operated  either  by  hand  or  the  small  bell  shown.  With  this  device 
K4  aiy  the  bearing,  but  the  faces  of  the  collars,  can  bz  trued  up.  When  i(  is  de&ired  to  turn 
v  toiide  bearing  of  a  main  pin  an  extension  to  the  (ool-post  is  screwed  into  place,  as  shown  In 
"Caving.     The  tnacliine  will  true  up  all  pins  from  4  to  S'-j  Inches  in  diameter. 

Code  Word,  Pinlurn, 

,  SUppjng  Weieht,  335  lbs. 


aWNCH  VERTICAL  TURRET  3WNCH  VERTICAL  TURRET  BORING 

BORING  MACHINE.  AND  TURNING  MACHINE. 
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VERTICAL  TURRET  BORING  MACHINES. 


The  advantages  obtained  from  the  use  of  these  machines  are  found  in  the  improvement  in 
quality  and  quantity  of  product  resulting  from  convenience  in  setting  the  work  on  horizontal 
table,  the  saving  in  time  in  having  the  turret  supplied  with  all  the  cutter  bars  necessary  to  per- 
form each  operation  without  change,  the  hand  feed  allowing  the  working  of  very  small  holes, 
the  quick  return,  the  range  of  speeds  and  feeds  and  the  reduced  expenses  for  repairs. 

"With  the  horizontal  table  the  worfc  can  be  set  without  temporary  damping. 

The  ttiffet  head,  arranged  with  four  holes  to  carry  drills,  cutter4>ar,  counter-bore  and 
reamer  or  any  other  combination  of  cutting  tools  suitable  for  the  work  intended,  can  be  operated 
so  quiddy,  and  the  adjustments  are  so  carefully  made,  that  a  material  reduction  in  time  and 
abioltste  acctsracy  in  the  work  can  be  obtained. 

'Vith  q)cdal  tap  holder  or  reversing  pulleys,  ordinary  tapping  can  be  expeditiously  done. 

Pkcei  leqoiring  facing  can  be  finished  with  wide  cutter  and  hand  feed. 

Lathe  dus^  can  be  attached  to  table  for  regular  work  and  top  of  spindle  arranged  to  sup- 
port lofwcr  end  of  tool  holder,  when  so  desired. 

ol  ipccds,6btained  through  large  cone,  bevd  pinion  and  rack,i8  sufficient  for  general 


aic  positive  and  designed  for  quick  adjustment 
li  iliQiigty  braced  and  from  its  peculiar  shape  offers  the  greatest  resistance  to  strains 
doc  to  Imviat  cists. 

Sttde  is  long  and  securdy  carried  in  frame,  making  spring  and  chatter  impossible. 

TaUe  is  heavy  and  supported  on  spindle  with  large  bearings. 

Spindle  thrust  is  taken  on  anti-friction  bearing  at  bottom  of  bed. 

Main  bearing  is  independent,  removing  all  Vear  from  bed,  making  cost  of  repairs  on  part 
Msbfeded  to  greatest  wear  a  minimum  amount. 

Openings  in  spindle  permit  borings  to  reach  the  floor,  the  bearings  being  amply  protected 
a^raiiist  dust. 

Gearing  all  cut  from  the  solid.    Wearing  surfaces  accuratdy  fitted. 

Swing,  30-inches  diameter.  Bores  14-inches  deep.  Speed,  5  changes,  4-{nch  bdt.  Feeds, 
\,  lor  drilling  and  boring. 

30  inch  Borer:  Countershaft  pulleys,  20  inch  diameter,  4>^  inch  face.  Speed,  80 
revolutions.  30  inchBorer  and  Turner  G>untershaft  pulleys,  20  inch  diameter,  4)^  inch  face* 
Speed,  no  revolutions. 

Code  Word,  30-inch  Borer,  Music  Veight, Price,  % 

**        **      30-inch  Borer  and  Turner,  MusicaL  Weight, Price,  $ 
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SLOTTING  MACHINES. 

CRANK  AND  GEARED  PATTERNS,  HEAVY  AND  POWERFUL. 


Our  slotters  are  built  from  the  latest  designs  and  with  special  reference  to  great  cutting 
power,  smooth  running  and  convenience  of  handling. 

All  the  crank-driven  machines  have  the  Whitworth  motion  and  feed  driven  by  a  large 

cam,  very  quick,  yet  smooth  in  action.    Cranks  are  adiustable  from  0  to  full  stroke  by  screws. 

The  rams  may  be  set  for  high  or  low  work  as  desired  and  the  guide-frames  are  also  adjustable — 

on  sixes  from  14  inches  up — so  that  the  tool-bars  are  rigidly  held  as  near  the  work  as  possible* 

Cranks  are  provided  for  all  these  movements  within  easy  reach  of  the    operator    while 

^iratcfiing  the  cut. 

TaUes  have  longitudinal,  cross  and  circular  feeds  all  taking  place  at  the  top  of  stroke,  the 
full  rated  length  of  which  is  below  the  feed. 

The  tool  rams  are  all  counterweighted.    Gearing  is  all  cut  from  the  solid. 

Crank  Sotters  are  built  with  the  following  strokes:    6^,  10,   14,  16,  18,  20,  26   and  30 


Geared  slottcrt  24, 36,  and  40  inches  stroke   have  tool  rams  driven  by  pinion  in  rack  from 
and  w^heel  being  similar  to  our  planer  drive  and  quick  return.    The  54  inche  slotter  is 
spur  gear  drive. 

TABLE  OF  SIZES. 


Word. 


stroke  i  Greatest  Height 
airoice.  under  Ram  Guide. 


Moose 

Mouthful.. 
Movable  .. 

Mo^-e^  

Macid 

Hnci  lag^e.. 
Moclcea.... 
Muckerei.. 

Mucus I    3  " 

Mocasino.i     56" 
Mudada I    AO" 


65<" 
10" 
14" 
16" 
18" 
20" 

26" 


»_r 


Mnddj.. 


Ji 


// 


8" 


12 


17 

19 

21' 

23' 
27 
29 

3.^ 
39 
43 


n 


'f 


n 


n 


r 
ft 


n 


Diam. 
of  Work. 


Countershaft  Pulleys. 


36" 
48" 
60" 

72" 
78" 
78" 
80" 
80" 

94" 
108" 
108" 


Diam. 


I     120 


n 


24' 
20' 
2u' 
•  20' 
24' 

24' 
22' 

3'' 
26' 

30' 

30' 

54' 


Face. 


5" 
4H" 

4H" 

4'^" 

5" 

5" 

5" 
6" 

554" 
6" 
6" 
7" 


Rev, 


120 
120 

175 
1 10- 136 

1 10-136 

270 

60 

no 

200 

200 

115-230 


Weight 


Price. 


I. 

I 

I. 

f. 

f 

S. 

$ 

$ 

$. 

$. 

f. 

I 
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FRAME  SLOTTING  MACHINES. 

TWO  AND  THREE  HEADS. 


I 


These  machines  are  powcrfiil  and  convenient  tools  embodying  in  their  construction  all  the 
latest  features.  All  adjustm^nti  are  accurately  niade  and  all  sliding  pirts  ar£  provided  vith 
method  of  taking  up  wear.  Only  one  countershaft  is  used  from  which  all  driving,  traversing 
and  feed  movemeats  are  taken;  requires  only  one  bell  from  counter  to  machioe,  thus  leaving  tfle 
entire  working  surface  of  the  bed  to  be  covered  liy  a  traveling  crane  for  handling  the  work;  also 
allows  heads  to  pass  the  center  of  bed,  as  no  center  joint  has  to  be  provided  in  the  driviog-sbaft 
and  no  traversing  screw  is  used. 

The  illustration  showi,  Double-Head  Frame  Slotting  Machine  with  rams  17  inches  stroke, 
operated  fay  Whitworth  quick  return,  and  cross  travels  of  33  incites.  Revolvii^  tool-holders 
are  provided. 

Feeds  are  independent. 

Power  adjustment  along  the  bed  is  taken  from  the  main  driving-shaft  n/itb  reversible 
dutches,  so  tlut  Ifie  heads  are  entirely  independent. 

Heads  will  swivel  to  cut  angles  up  to  1   )-B  inches  in  10  incfiei. 


SPECIFICATIONS. 


S^l 

Co 

ntecHhart  Pulleys 

Weight. 

Price 

Word. 

„... 

'-■ 

IVidlli  of 

.... 

Moddyine,..- 

3 

.W" 
40" 

?" 

6" 

'45 
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KEY-SEATING  MACHINES. 
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KEY-SEATING  MACHINES- 


The  cut  shows  a  new  and  improved  Key-Seating  Machine.  The  machine  is  com- 
plete ^(^ith  heavy  damping  bar  for  large  work,  also  special  clamping  lever  for  small  work* 
This  machine  wiU  do  all  worfc  accurately  and  quickly,  the  feed  is  automatic  which  prevents 
the  breaking  of  cutters,  and  is  intended  for  all  machine  shops  having  internal  key-seating  to  do. 
The  TKTork  can  be  placed  in  this  machine  and  finished  in  the  time  other  machines  are  being 
aiade  ready.  The  depth  and  taper  of  key-seats  are  measured  accurately  by  scales  and  pointers, 
axid  any  number  of  key-seats  can  be  cut  of  any  given  depth  and  taper. 


SPECIFICATIONS. 


Code  Word. 


Fnrfaire . 
Forfang  . 


No.  of  Machine. 


I 

2 


WilK^ut 
Seats  From 


// 


H"  tofi" 


Shipping  Weight 


Price. 


$125.00 
7S.OO 


PRICE  OF  CUTTERS  FOR  EITHER  MACHINE. 


H  inch I2.00 

5-16  inch ^i. 2.25 

>  inch 2.50 

7-16  inch - 2.75 

S  inch    300 

9- 16  inch *— 3  25 


:H  inch I3.50 

11-16  inch 3,75 

Vk  inch 4.00 

13-16  inch 4.25 

H  inch 4.50 

I  inch 5.00 


DESCRIPTION. 


This  ouchine  vriU  mill  key-seats  any  length  io  shafting  from  1'4  inches  to  4^4  iochei  in 

diameler,  and  the  followng  widths:  S ' '  ui"  t"  i'«"  t"  A"  E"  l.i"  V  ]i"  I"  IS"  I"  i  'n' 
and  I'-B  inches,  and  any  depth  not  esceeding  ■'»  inch  without  removinE  the  shafting  ffom 
its  hangers  or  boxes.  Each  michine  is  furnished  with  six  nulling  cutters,  ivhich  by  placing 
one  or  more  on  the  spindle  of  the  machine,  key-seats  the  sizes  mentioned  above,  can  be  cut 
at  one  operation  the  width  required. 

Vhen  the  cutters  are  kept  sharp  the  machine  will  mill  all  key^eatx  up  to  ^  j  i»n-tigc  ^vidt, 
by  ^11  inchiis  deep  it  one  operation,  but  for  the  wider  key-seats  it  will  be  necessary  to  go  over 
the  work  two  or  more  times,  according  (o  the  depth  required. 

The  machine  is  provided  with  either  automatic  or  hand  feed  while  cutting,  and  has  a  dial 
to  shove  the  depth  cut  in  the  shaft.     The  machine  will  mill  four  inches  before  it  is  necessary  t9 
move  the  baK  forward  on  Itie  shah.     An  operator  can  easily  cut  a  key  seal   12  inches  long,  -', 
inches  wide,  5-16  inches  deep,  in  one  hour,  and  other  sizes  in  proportion- 
Price  ol  machine  with  Cutters,  S40  00,  net.      Weight  of  machitte,  fwly-five  pounds. 
Code  Word,  Forfeit. 


J 


PART  XIV. 

MILLING  MACHINES. 


Airaoged  generally  like  the  larger  macbinc,  shown  on  next  page,  but  ivtth  some  changes 
in  lis  details.  The  knee  is  moved  by  a  lever,  instead  of  the  attachment  on  carriage.  Thii 
plan  allows  (he  platen  to  be  kept  low  and  very  dose  to  carriage,  resultiing  in  smoother  vrork. 

It  has  4  speeds  for  2-inch  belt;  cross  motion  ol  table  on  knee,  2  '2  inches.  Two  adjustable 
levers  work  (he  carriage  both  hori«mtally  and  vertically  4  inches.     Weight  about  700  Iba. 


Speed  cf  Countei'shaft 

Dtam.  Tight  uidLoow  PuUeyi      

Face       "       "       "       "  

Price,  5 

Code  Word,  machine  complete,    Forlicis. 


140  Rive. 
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LARGE  HAND  MILLING  MACHINE. 


"File  driving  cone  hss  five  speetli  for  a  2-inch  belt;  crucible  steel  ipiodle,  rtuming  in  ci 
peiiia.ting  bcariogt;  perpendicular  range,  15  inches,  adjustable  to  thousandths  oF  an  inchtcron 
motioii  of  table  upon  knee,  5  inches.  The  knee  is  elevated  or  lowered  by  a  crank  and  bevj 
gearing.  A  dial  on  crank  shah  registers  in  thousandths  of  an  inch  the  movement  of  itie  knee 
and  appendages.  The  hand  attacfuneot  is  worked  by  two  adjustable  levers,  the  movemeat  hor- 
uontally  being  8  inches,  and  vertically,  7  inches. 

Speed  of  Countershaft  _ 140  R«v. 

Diam.  Tight  and  Loose  Pulley*         _ 10  indie* 

Face        «        ■'        «        «       - __ _ 2H.    " 

Veighl  about      , „ tOOO  Km. 

Price,* 

"     with  vise,  S 
Code  Vord,  machine  complete,  Forficola. 


No.  1  STANDARD  UNIVERSAL  MILLING  MACHINE. 
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Len^h  of  automatic  feed  to  table 

Vertical  range 

Cross  motion  in  line  with  spindle 

,  Workinif  surface  of  table 

I  Size  of  table  over  all 

Urgesl  diam.  of  driving  pulley. . 
'  Number  of  stepson  driving  pulley 

Width  of  driving  belt 

Number  of  spindle  speeds 

Number  of  feed  changej* 

Vantionsin  feed  to  i  rev  of  spindle 

Width  of  feed  belt 

C«i.of spindle  to  overhanging  arm 

Diam.  of  overhanging  arm 

No.of  B  &  S  taper  hole  in  spindle 

'  Diam.  of  hole  in  spindle 

1  No.  of  vise  furnished 

I  Index  centers  swing 

Index  centers  take  in  length 

Speeds  of  countershaft 

;  Size  of  countershaft  pulleys 

Floor  space 

!  Shipping  weight,  about  

Dimensions  of  box  for  export  — 

Price 

Codeword 


Nul  ttacK 
Geared. 

No.  I 


20 


n 


." 


17' 

6" 
33x6^" 
35x6^" 

12" 

4 

3" 

8 

8 
.004  to  .070 

6K" 

3K" 

10 

H" 

I  Swiv. 


10' 


,»/ 


15 
80  &  150 

SX12'^ 

^X58" 
2200  lbs. 
56x37x62 


Pormalium 


Back  Geared. 


No.  iVi 


20 


IT 
6" 

33x6  ^^" 

35x654" 

10" 

4 

16 

12 

.006  to  .150 

6H" 

3^" 
10 

I  Swiv. 


10' 


.11 


15 
90  &  150 

^X58" 
2300  lbs. 
56x37x62 


No.  2 


23" 

i854" 

654" 

35x8?i" 

3^x8^ 

jo" 

4 

2K" 
16 
12 

.006  to 

4" 
10 

I  Swiv. 


150 


10 


n 


f't 


354x12" 

82x68" 

2403  lbs. 
63x46x62 


I  Formalize j  Formally. 


No.  3 


28" 
19" 

754" 

43x9^" 

46x954" 

II54" 

16 

12 

.006  to  .150 

154" 

454" 
II 

2  Swiv. 


12' 
21 


n 


90  &  150 

354x12^' 

9854x72" 

3100  lbs. 
66x50x66 


Formaron. 


PLAIN  MILLING  MACHINES,  STYLE  C 


Not  Back  Geared. 


Leo^  of  automatic  feed  to  table 

iVertical  range 

Cross  motion  in  line  with  spindle 

working  surface  of  table 

Size  of  table  over  all 

wrgestdiam.  of  driving  pulley... 
Nnmberofstepson  driving  pulley 

Width  of  driving  belt 

Nnmber  of  spindle  speeds 

•|naiber  of  feed  changes 

*'»rations  in  feedtoi  rev.of  spindle 

yidth  of  feed  belt 

Cen.ofApindleto  overhanging  arm 

Jwo.  of  overhanging  arm 

'7  of  B  &  S  taper  hole  in  spindle 

Warn,  of  hole  in  spindle 

•^ft  of  vise  furnished 

.  Speed  of  countershaft 

-^ue  of  Countershaft  pulleys 

'Toot  space 

Skipping  weight,  about 

Difflensions  of  box  for  export.... 

Wee 

,Code  word 


No.  o 


18" 

14" 

5H" 

2754x8" 

32HX8" 

10" 

4 
254" 


% 


.005  to  .100 
i5f" 
5H" 

k 

I  Swiv. 

130 
3x12" 
70x51" 

1460  lbs. 

51x45x57 


No.  I 


21 


*H 


19 

6" 

30x9" 

36x9" 

12" 

4 

3' 
8 

8 

.005  to  .100 

i5<" 

654" 

3K" 

10 

w 

I  Swiv. 

80  &  150 
3x12'^ 
76x61" 

2000  lbs. 

5^x50x62 


$ 


Formatello...    Formation.... 


Back  Geared. 


No.  2 


,n 


24' 

19" 

34^8x10" 

40HX10" 

10" 

4 

2K" 

16 

12 

.006  to  .187 
iJ4" 

4'' 
10 

I  Swiv. 
90  &  150 
3  In  XI 2" 

82x68" 
2300  lbs. 
63x54x62 

Formative. .. 


No.  3 


32 
20 


k" 


45x12 


." 


51x12' 

1154" 

4 

3: 
16 

13 

.006  to  .187 

6,V' 

4H" 

1 1 


Pli 


3  Plain. 
90  &  150 
354x12" 
9854x72" 
3100  lbs. 
66x64x66 

S 

Formatrice 


HORIZONTAL  MILLING  MACHINE. 
STYLE,  B. 
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HORIZONTAL  MILLING  MACHINES. 


STYLE  B. 


In  tills  tTpe  of  machinfx  the  table  remaiiis  of  a  fixed  height  while  the  spindle  is  raised  and 
kiivercd  to  suit  thirtmeas  of  work.  This  class  of  marhtnfs  is  adapted  to  work  done  on  table 
or  in  vise  and  of  any  moderate  depth  and  generally  to  situations  where  duplicate  pieces  are  to  be 
niade  in  large  quantities. 

The  so-called  Plain  marhtnrs  of  the  general  character  illustrated  opposite  are  of  four  sizes. 
They  are  extremely  heavy  and  rigid  for  their  capacity,  and  all  details  are  of  the  best  possible 
rhai?rt*T  for  power,  accuracy  and  durability.  The  No.  8  is  made  with  overhanging  arm 
\r»^»^^  of  tail  stock,  and  the  No.  7  also,  if  preferred. 

SPEOHCATIONS. 


Antotnatic  longitudinal  feed 

Greatest  beieht  of  spindle  center 
above  table 

Least  height  of  spindle  center 
above  table 

Cross  motion  in  line  with  spindle 

Working  surface  of  table 

Leagrth  of  table  bearings  in  car- 
riage or  saddle • 

Number  of  speeds  for  driving  cones 

Number  of  speeds  for  feed  cones 

Width  of  driving  belt 

Distance  bet.  head  and  foot  stands 

Diam.  of  tight  and  loose  pulleys 
on  countershaft 

Face  of  tight  and  loose  pulleys 
on  countershaft 

Speed  of  countershaft 

Floor  space 

Shipping   weight 

Price 

Code    Word 


No.  ()'.. 


No.  7 


No.  S 


I 


47x12 


28" 

4 
4 

3'; 

24" 
14" 

4" 
135  rev. 
&X52" 
3500  lbs 


Formaturos. 


36" 

W 
6" 
36x10" 

28" 

3 

4 
1" 

Jctti 


14" 

4" 
140  rev. 

60x12" 

2750  lbs. 


13" 
8" 

2854x8" 

16" 

3 
4 
2J6" 


\2 


tt 


3^" 
100  to  120 

56x32" 

1750  lbs. 


10' m" 
6J4" 

4H" 
24x6" 

14" 
3 
4 

25i" 

10" 

25i" 

100  to  no 

45x25" 

1200  lbs. 


Formella iPormellis Formend 
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HGHTY-FOUR  INCH  HILLING  MACHINE. 
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EIGHTY-FOUR  INCH  MILLING  MACHINE. 

STYLE  B. 


This  machftif  is  massive  in  all  its  parts^  and  b  intended  for  heavy  milling  of  any  descrip^ 
tion,  but  more  particularly  for  shafting,  railrosid  or  engineering  shops,  being  especially  adapted 
for  key-seating  long  and  heavy  shafting,  finishing  guide  bars,  connecting  rods,  etc. 

It  has  both  aum  centre  support  and  back  stand,  each  being  removable  as  required  by  the 

nature  of  the  work*    Has  quick  automatic  return  motion  of  table*    Sets  low  on  4  box  legs* 

The  method  of  driving  the  spindle  allows  o£  its  free  sidjustment  without  disarrangment  of 

the  driving  and  feed  belts*    The  driving  cone  has  3  steps  for  3f^'-inch  belt,  or  2  steps  for  a  5  inch 

belt 

It  it  actuated  by  a  bronze  or  steel  worm,  running  in  oil,  driven  by  a  hardened  steel  worm 
^worm  wheeL 

All  the  operations  of  the  machine  are  intended  to  be  conducted  from  the  front  side,  with- 
out change  of  place  by  the  operator* 

A  very  massive,  yet  most  convenient  tooL 

▼eight,  about 8500  lbs 

Work  table  7  feet  long  by  20  inches  wide 

Length  of  feed 84  inches 

Spindle  of  hanmiered  cast  steel 4  inch  diam 

Centre  of  spindle  elevates  above  table 19  inches 

Greatest  distance  between  head  and  tail  stock 36  inches 


The  above  style  of  Horizontal  Milling  Machines  are  made  in  sizes  as  foUowsx 


Sizes. 

Weight. 

Price. 


50 


It 


72" 


81" 


Codeword.    Formerly Formful Forraianos.... 

I '. 


96" 

s ,, 

Formiate 


108" 


132 


n 


% t 

Formica...  Formicaire. 
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ATTACHMENTS  FOR  "STYLE  B"  MILLING  MACHINES. 

H  VERTICAL  SPINDLE  MILUNG  ATTACHMENT. 


For  all  sixes  of  the  preceding  machines.  Tliii  attachment  is  usually  hung  on  the  sup- 
porting arm  of  machine,  and  the  spindle  is  driven  by  a  splined  arbor  filled  to  the  taper  of 
machine  spindle.  This  arbor  operates  a  pair  of  spiral  gears,  one  of  bronze  and  the  other  of 
steel,  the  attachment  running  at  tile  same  speed  as  the  machine  spindle,  ami  having  the  whole 
power  of  the  machine  behind  it. 

The  vertical  spindlt  runs  in  compensating  bronze  bearings,  and  the  cutter  arbor  is  drawn 
up  or  thrust  out  by  turning  lop  screw  head  to  the  right  or  left. 

The  rotary  part  on  the  front  is  graduated  lo  degrees,  and  can  be  set  at  any  angle  from  the 
vertical  to  the  horizontal. 

Fig.  I  shows  the  attachtnent  as  used  for  face  milling,  or  vertical  drilling.  Fig.  2,  ju 
used  for  rack  cutting  on  the  Tool-Room  Universal  Milling  Mjcfiine,  Style  B,   pages  200,   201. 

Attention  is  called  to  the  tact  that  far  rack  cutting  no  special  fixtures  are  necessary.  A 
cutter  of  the  required  pitch  is  placed  on  (he  legul^r  arbor,  the  rack  can  be  held  in  a  vise,  as 
show^  while  the  dial  at  the  end  of  the  table,  and  graduated  to  thousandtbs  of  an  inch,  makes 
the  necessary  divisions  with  great  accuracy. 

Tiie  finger  on  dial  is  held  by  friction  only  and  should  be  relumed  lo  zero  after  cacfa  division. 

These  attachments  will  interchange  among  any  of  these  milling  machines  of  the  same 
X  and  style  B. 

Code  Word,  FormicosL        Price  $ _ 


HEAVY  IMNCH  PLAIN  CENTERS. 
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\{SJCn  10-INCH  PLAIN  CENTERS. 


NEW  COMBINATION  HEAD. 
TTTH  PATENT  BACK  CENTER. 


Madf  very  hcAvy  aod  sttoner  with  a  Urge  dui,  and  provisioii  foi  qukkly  clamping  bolti 
wntcit.    Dial  is  drillfd  in  13  circks,  dividing  all  numbcn  to  26,  all  even  oumbeK  to  56,  with 
Kvtnl  others  lo  120. 
■       Cod;  Word,  Fonnkappe.       Price,  $  . 

TU  plan  ol  this  Dividing  Head  ii  novel,  combining  the  directness  oi  a  notched  dial  with 
ttuucuncy  of  a  worm  wheel  of  most  approved  constmclion.  Two  independent  systems  of 
bikiiiig  are  combined  in  it(  one  for  cutting  geus  or  Urge  milling  cutlets,  the  otflet  for  small 
"oA,  Of  lor  liniihing  taps,  reamers,  nuts,  bolt  fieads,  etc  The  most  convenient  too!  ever  used 
OQiQiillifig  mjbchine. 

ISwii^  10  inches,  has  [J-inch  hole  through  center,  and  divides  nuxt  numben   to  360 
Ftom  dial  has  24  notches. 
Cflie  Word,  FoimliugeL        Price,  J.  . , 
y 


GEAR  CUTTING  ATTACHMENT. 


b  thii  attachment  llie  provisions  for  obviating  all  slack  motion  are  very  perfect.  The  worm 
uiitt  runs  in  compensating  bearings,  the  steel  worm  has  fine  adjustments,  the  tool  is  capable  of 
nukkj  divisiooi  as  fine  as  one  minute  of  an  arc,  or  dividing  tlie  circle  accurately  into  21,600 
V^  Tbese  fine  divisions,  however,  are  merely  incidental,  the  tool  Ixing  designed  with  sole 
™nQce  la  general  machine  shop  work. 

The  danger  of  mistakes  in  counting  revolutions  of  the  worm,  which  has  heretofore  been  a 
^wtick  in  (he  use  of  worms  and  worm  wheels,  for  gear^cutting,  is  avoided  in  this  tool  by 
^•asi  of  1  Sdf-Registeriog  Dial,  which  automatically  registers  each  revolution  of  the  worm, 
upw  louching  a  thumb  lever,  the  dial  returns  at  once  to  zero. 

Five  dials  drilled  in  lliirty--nine  circles,   make,   in  combination   with  the  worm  wheel,  all 
'I'vuinii  to  100,  all  even  divisions  to  2O0,  with  most  of  Uu  other  divisions  except  some  prime 
mimtMs,  to  360:  also  multiples  of  these  numbers  to  16,200,    The  dials  are  interchangeable,  and 
'^ionaj  dials,  to  make  other  required  divisions,  can  be  finished  at  trifling  coil. 
J  Fram  the  fact  that  tfie  work  can  be  supported  upon  or  between  two  centers,  that  the  tool 

M^mUTT  and  strong,  and  is  without  slack  motion,  gear  wheels  can  be  cut  with  unusual  smooth- 
^Hhti  will  as  accuracy,  and  a  number  of  gears  can  be  cut  at  tiie  same  time. 
^^HTb  automatic  feed  of  the  machine  can  be  used  for  cutting. 

I^^B  The  table  on  which   tiie   device   is  shown,  represents  a  machine   table,  and  Is  no  part 
P     (flkwol. 

Pricr,  with  patent  back  center.  5 

Code  Word.     Formoseat 
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RULE  FOR  MAKING  DIVISIONS  IN  THE  ''STYLE  B" 

DIVIDING  HEADS. 


Make  the  nuxnbef  of  teeth  in  the  dividing  wheel  the  numerator  of  a  common  fraction^  num- 
ber of  teeth  to  be  cut  the  denominator.  Example:  To  cut  125  teeth^  dividing  wheel  of  90  teetli^ 
then  ?fs  is  \%  of  the  circle,  therefore  take  18  holes  of  a  25  hole  circle* 

Where  number  of  teeth  to  be  cut  is  less  than  the  number  of  teeth  in  the  dividing  vfh£M^f 
then  the  whole  number  expresses  the  number  of  crank  turns,  and  the  fraction  indicates  the 
number  of  additional  holes  in  the  proper  circles.  Example:  To  cut  a  gear  of  40  teeth  where  90 
is  the  number  in  the  dividing  wheel  $|)  ==-  2\t  =  23^,  or  two  whole  turns  of  the  crank  and  \i 
of  the  holes  of  any  circle  divisible  by  4. 

It  should  be  remembered  that  the  range  of  divisions  in  a  dial  or  set  of  dials,  is  \\tr\\\fA  to 
the  possibility  of  finding  common  factors  for  the  number  of  teeth  in  the  dividing  wheel,  and  the 
number  to  be  divided.  Therefore  every  prime  number  requires  a  circle  containing  its  own 
number  of  holes  in  the  dial,  or  if  smaller,  then  a  multiple  of  itself. 

Should  "we  wish  for  example  to  divide  419  with  a  dividing  wheel  containing  40  teeth  it 
would  be  necessary  to  have  a  dial  of  419  holes,  and  take  40  holes  for  each  division.    If  3&3  is 


aippend  a 

Ubleof 

prime 

numbers  to  503: 

—to  -w  ~ 

MP*  V  —^■^#m 

** 

2     23 

59 

97 

137 

179 

227 

269 

313 

367 

419 

461 

3   29 

6i 

lOI 

139 

181 

229 

271 

:s^i 

373 

421 

463 

5   31 

67 

103 

149 

191 

233 

277 

331 

379 

431 

467 

7   37 

71 

107 

J51 

193 

239 

281 

337 

383 

433 

479 

II    41 

73 

109 

157 

197 

241 

283 

347 

389 

439 

487 

13    43 

79 

113 

163 

199 

251 

293 

349 

397 

443 

491 

17   47 

^l 

127 

167 

211 

257 

307 

353 

401 

449 

499 

19   53 

89 

131 

173 

223 

263 

311 

359 

409 

457 

503 
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HAND  SPIRAL  CUTTING  ATTACHMENT. 


Tbt  fut  iifaoors  one  of  three  forms,  and  is  that  most  commonly  used.  Being  seU-contaiced 
■>  isprcferaUe  to  more  complicated  arraogements;  a  capable  of  cutting  to  3  inches  long  and  3 
iQchct  diimeler,  right  and  left  hand,  and  from  2  inches  to  6  feet  pilcli.  The  four  gears  as 
'(Xi'wii,  go  with  llie  lool,  and  givf  12  different  pitches,  wilich  are  quite  sufficient  for  all  ordinary 
"^oir^nunts.    Other  gears  (umishetl  if  desired.  • 

Otic  Word.     Fofmola. 

Price,  S 

Tbe  Aiitomatic  Spiral  Cutting  Attachment  furnished  wiienever  desired. 

PTke,S 


CAM  CUTTING  ATTACHMENT. 


Can  be  used  on  Nos.  I,  2, 3 
^'^  ^^  incht.,  as  well  and  as  (ait  i 
Codeword. 

k  ^<innon — Price  complete,  as  shown  in  cul,  f 

\  fwmlosei — Price,  18  inch  siie,  $ 

■i 


4,  Style  B,  machines  and  others;  cuts  lace  or  cylinder  cac 
can  be  cut  on  a  nucbine  buill  especially  for  Cam  cuttiDg. 


I  "lliB    machints  just  ilescrilied. 
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8-INCH  IMPROVED  FLAT  VISE. 


MKXING  MACHINE  VISE. 


Rotary   Vises  are  conunonly  used  od  the  Univeml  Macbiui,  aod  PUt  Vises  upon  d 
PUin  M^dunes.     Fl^l  Vises,  however,  can  be  used  on  Unhrersal  Machines  when  required,  jtnl  * 
6,  7  and  &-inch  flat  vises  are  especially  designed  for  such  use,  having  ears  on  (our  aides,  or  se^ 
mentally  slotted  and  tenoned  to  fit  all  the  groves  in  work  table.    See  cut  above. 

Prices  include  jaws  of  tool  steel;  if  steel  (awx  are  not  wanted,  a  suitable  discount  is  made. 
Jaws  are  jig  drilled,  and  interchange  with  any  vise  of  the  same  siie. 

The  Vises  with  circular  bases  rotate  through  360°  and  the  base  b  graduated  through  t 
from  tero  in  both  directions. 

SPEaFICATIONS. 


Codt 

^.  ,                               Width  of 
1      J""- 

Depth  of 
Ja*. 

J.wi.  Open 

Formu  ate 

Fonnue 

8"  Flat,  like  cut        . 

7"  Extra  lica\-y  Hatf  like  cut 

6"  Improved  flat, 

7"  Flat 

6"  Flat 

5"  Flat 

4M"  Flat 

ly;  Circular  base 

I    ;:    :: 

SM" 
4*»" 

6H"' 

>A" 

Fonniez 

Forminha 

PormioniB 

Pormique 
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HORIZONTAL  SPINDLE  MILLING  MACHINE. 


'HIS  MACHINE  U  intended  for  long  and  heavy  cuU,  sucb  is  guide  bars,  connecting 
"^l^  seating  shahing,  axles  lo  10  inches  diameter,  etc,  and  Is  a  very  solid,  substantial  tool. 

THE  BED  is  heavy  and  well  stiffened  by  a  number  of  girts,  making  a  firm  support  for 
i^tilltind  housings. 

The  table  b  (4  inches  wide,  has  three  T  slots  and  ii  8  feet  long,  moves  by  cut  rack 
™>oieired  al  to  be  easily  operated  by  band,  and  is  surrounded  by  a  trough  lo  collect  lubri- 

^HE  CROSS  HEAD  a  gibbcd  to  the  housings  and  adjusted  by  a  screw  with  graduated 
"u  reading  lo  thousandttis,  which  facilitates  accurate  measurement  for  sinking  and  ottker  cuts. 
'^dblaoce  between  housings  is  19  inches. 

THE  SPINDLE  runs  in  bronie  bearings  4^i<  inches  diameter  and  S'a  inches  long,  is 
™«byi34^iKh  bell  over  a  20-ioch  pulley,  through  gearing  in  the  ratio  of  6  to  J,  arranged 
""'iFudi.  Provision  is  made  for  horizontal  adiustment  of  cutters,  in  addition  to  that  afforded 
"!  ''utien.  The  greatest  distance  from  top  of  table  lo  centre  of  spindle  is  20  incties;  the  least, 
'^'oxi.  Cutters  lo  8'^;  inches  diameter  can  be  used.  Cutter  section  of  spindle  is  %\  inches 
*»=«to,  14  inches  long. 

THE  FEED  Is  actuated  by  means  of  a  worm  and  gear  driven  by  cones  having  lour  sec- 
™^  tad  can  be  thrown  out  by  hand  as  desired  or  stopped  automatically  by  adiustable  stop, 
™  1  the  full  length  of  table.    (Power  elevating  arrangement  for  cross-head  can  be  furnished,  l 

A  PUHP  returns  the  lubricant  to  the  cutters  as  collected  in  a  lank  contained  in  the  bed. 

COUNTERSHAFT  has  tight  and  loose  pulleys  IS  inches  diameter  tor  4^.inch  belt,  and 
wnigJOO  lurm  per  minute. 

ydght,  8000  lb*.    Price,  S 
t  TmiL     Formosinho. 
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VERTICAL  SPINDLE  MILLING  MACHINE. 

THIS  MACHINE  a  designed  for  surface  miliing,  using  face  or  end  cutters  from  I  Inch  to 
12  iacbes  diameter. 

THE  BED  b  heavy  and  well  stiffened  i.Htb  girts  and  calculated  to  absorb  all  vibrations, 

THE  UPRIGHT  is  firmly  attached  to  the  bed,  is  of  boi  pattern  8  feet  high,  24  inchc 
wide,  and  so  constructed  as  lo  best  witiistand  torsional  strains  and  vibrations. 

TABLE  a  24  inches  wide,  S6  inches  Ioqi;.  Pans  projecl  from  each  end  to  protect  bearing 
on   bed  which   are  flat  and  to  which  it  Is  firmly  gibbed.    There  are  three  T  slots  running  ill 

CROSS  HEAD  has  a  bearing  on  upright  of  24  inches  wide,  43  ioclies  long,  and  is  wdt 
braced   to   resist   action  of  cutter.    It  Is  adjusted  by  means  of  a  screw  geared  down  lo  a 
crank  provided  with  graduated  dial  reading  yn'ixi  inches. 

SADDLE  which  carries  the  spindle  is  securely  gibfaed  to  the  cross  head  on  which  it  bail 
movement  of  24  inches  at  right  angies  lo  that  of  the  table. 

SPINDLE  HEAD  has  b  inches  independent  vertical  adjustount  in  saddle. 

SPINDLE  is  of  hammered  sieel  and  runs  in  hard  bronze  boxes,  the  lower  one  is  coftici^ 
4  inches  diameter,  5  inches  long.  It  is  driven  by  a  3'. j -inch  belt  on  a  4  section  cone  throti^ 
gearing  in  the  ratio  of  6^j  to  I,  with  compound  Ib'j  lo  1,  calculated  to  give  proper  speeds  W 
cutlers  ranging  from  I  inch  to  12  inches  diameter. 

FEED  is  by  hand  or  power  the  full  length  of  t  .ble,  and  is  provided  with  automatic  stofk 
There  are  six  changes  from  I  inch  to  8  inches  per  minute,  regardless  of  diameter  of  cutler. 

COUNTERSHAFT  has  lighl  and  loose  pulleys  16  inches  diameter  lor  4Si4nch  belt,  u 
should  run  340  turns  per  minute, 

height,  about  17,000  lbs. 

Price,  $ 

Code  Word,     Formosorum. 

Illustration  shows  power  cross-feed  :     Ma.chine   without  it  can  be  furaisbed. 


VERTICAL  TWO  SPINDLE  MILLING  MACHINE. 


THIS  MACHINE  c 
iptjht  which  ciirks  Ihe 


ists  of  a  box  bed  *?  feet  long  wilb  exlension  or  bock  supporting  the 
erhanging  arm  to  wbicii  b  fitted  the  two  saddles  carrying  the 


THE  SPINDLES,  ax  illustrated,  are  nude  witb  I  '-^-inch  diameter  conical  bearing  al  lower 
niJjfld  Ifiocb  Hraieht  beiring  at  uppereod,  each  provided  with  bronie  bushings.  The  ipindle 
<»>  otcnd  2  inches  below  spindle  beAd.  The  cross  adjusttneol  oi  spindle  centres  is  trom  2 '3 
'tvtl"i  Each  spindle  is  provided  with  '.^-inch  independent  vertical  adjustment. 
Ttevcrtial  adjustment  oi  cross  head  on  upright  is  by  means  of  a  screw,  and  is  provided  with 

I W Ttad  to  thousandths  of  ao  inch.     The  spindles  CAn be  taistd from  pUten  to  17'<i-tncbes 

THE  BELT  which  drives  the  spindles,  also  drives  the  feed  mechanism  and  is  so  arranged 
81  the  lioiion  ol  driving  belt  is  not  altered  by  (he  vertical  movement  of  cross  head  on  upright. 
SPEanCATlONS. 
PLA  I  EN  is  6  feet  long  on  work  surface,  14  inches  nride  and  5  inches  deep. 
fEED  is  b  feet  4  inches  by  hand  or  power,  provided  with  automatic  stop,  and  has  twelve 
I^iinin  1  ii^  to  lb  inches  per  minute  at  same  speeds,  but  2  inches  to  &'■;  inches  per  min- 
11  iny  ol  the  spindle  speeds  in  either  direction. 
SPINDLES  have  No.  3  Morse  taper  holei. 
UPRIGHT  is  la  inches  wide  on  face. 

'^ALEY  on  driving  shaft  of  mactiine  is  16  inches  diameter  for  3-inch  belt, 
CROSS  HEAD  adjustment  on  upright  moves  spindles  from  0  to  I7f>j  inches  above  platen. 
Tboi  ut  two  countenhafls.     The  first  to  run  210  R.  P.  M. 
EXTREME  HEIGHT  ol  machine,  7  leeU 
^GHT,  about  3,000  tt«. 

Code  Totd.     Formosulos. 
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No.  1  DUPLEX  MILLING  MACHINE. 


THIS  MACHINE  is  designed  for  manufacturing  purposes,  taking  cute  oa  one  tid«  of  tm 
pieces,  or  on  (wo  sides  of  one  piece  at  the  same  lime,  the  article  passing  between  tht  end*  of  ibr 
spindles  and  [be  work  done  by  faj:e  mills,  nrhicb  produce  the  best  results  wtien  the  nature  of  the 
work  will  adniil  of  tfieir  use.     IMilling  Cutters  of  this  character  are  the  most  ecooomica]  to  con- 

THE  BED  is  8  feet  long,  18  inches  wide,  27  indies  deep,  and  very  heavy. 

HEADS — There  are  two  heads,  one  fixed,  the  other  can  be  moved  horizontally  by  means 
of  a  screw,  to  any  desired  position  on  the  bed,  and  securely  fastened. 

THE  SPINDLES  run  in  bronze  boxes;  the  front  bearing  is  4^^  inclies  diameter,  6  inches 
long,  back  bearing  Z'^,.,  inches  diameter,  5  inches  long.  Tfie  greatest  distance  from  end  to  cod 
of  spindles  is  3  leet,  least  distance,  5  inches.  The  driving  pulleys  are  16  inches  diameter  for 
5-inch  belt.     The  back  gearing  is  in  the  ratio  of  S  :  I 

THE  CARIUAGE  is  moved  on  the  bed  by  a  screw  to  the  desired  position,  and  then 
fastened. 

TI^  TABLE  has  no  vertical  adjustment,  the  article  to  be  operated  upon  being  field  in  a 
suitable  fixture.  Ttie  top  tias  three  T  slots,  and  is  40  inches  long,  14  inches  wide,  and  tias  an 
automatic  screw  feed  of  30  inches.     The  distance  from  centre  of  spindles  to  top  of  table  is  10 


IS  30  inctus,  llie  rate  is  by  change  gears  and  ci 


FEED  is  aut<»natic  by  a  screw 
2,  3,  4,  6,  S.  lo  and  12  incfies  per  n 

COUNTERSHAFTS— There   are   two   countershafts,  each  having  a  three-ctction  ckkk, 
firing  six  properly  arranged  speeds  to  the  spindles.     Tlie  first  shaft  tias  tight  and  loose  ji 
16  inches  in  diameter  for  a  6-inch  belt,  and  should  run  about  120  turns  per  minuU. 

Veighl,  including  two  countershafts,  7,500  lbs.  Price,  S 

Code  Void.    Formosulum. 


J 
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HEAVY  STANDARD  MILLING  MACHINE. 

nflS  MACHINE  is  intended  for  general  machine  shop  ust,  but  on  [arger  work  requiring 
^(f  cultm  and  talcing  deeper  cuts  than  usuilly  attempted  on  milling  machines  of  its  type. 

THE  HEAD  is  32  incties  long,  has  a  horiionlal  movement  of  3  inches  on  lop  of  standard 
^  M  cross  adjustment  of  cutten,  thus  dispensing  with  one  pint  below  ttie  table,  and  iias  an 
"^'"bulging  arm   S  inches  diameter   which   is  removed   for   the  use  of  cutters  over  12  indies 

THE  SPINDLE  is  a\  steel  and  runs  in  bronze  boxes.  The  front  bearing  is  conical  6'- 
■tkesdiimeter.  Has  threaded  end  for  face  cutters  and  taper  hole  for  cutter  arbon.  It  is  driven 
By  (cone  with  four  sections;  the  largest  20  inches  diameter  for  a  3';-incb  bell  tfirough  a  gearing 
nlhenlio  of  1 6  to  1.     The  spindle  gear  is  30  incfies  in  diameter,  S'lj-inche  face. 

THE  TABLE  is  14  inches  wide,  72  inches  long.  At  the  lowest  position  llie  top  is  24 
bcbdbclow  the  center  of  the  spindle.    It  has  a  bearing  in  tlw  knee   14  inches  wide,  43  inches 

THE  K-NEE  has  bearing  on  standard  20  incites  wide,  26  inches  long,  is  supported  by 
lIiTUing  Krew  2'?  inch  diameter.     The  hand  wheel  nut  rests  on  hardened  steel  balls. 

THE  FEED  is  the  full  length  of  the  table  and  driven  by  a  2'.j  inch  belt  on  a  (our  section 
Mk  iod  in  connection  with  intermediate  gearing,  twenty  changes  o!  feed  can  be  obtained  so 
nil  the  maumum  rate  oi  feed  per  minute  of  the  table  can  be  maintained  irrespective  of  the 
"i^mcler  of  cutter  used  and  proportionate  spindle  speed.  This  is  a  very  desirable  feature  as  it 
■  uqueolly  required  that  the  rate  of  feed  per  minute  of  the  table  should  be  greater  when  using 
'Mte  o[  Urge  diameter,  and  consequently  slow  spindle  speed  than  when  using  a  cotter  of  small 
iiuwtn  Mid  fast  spindle  speed. 

THE  COUNTERSHAFT  has  tight  and  loose  pulleys  16  inches  and  20  inches  diameter, 
L-ndihouldrun  250  and  90  turns  per  minute  respectively.  Floor  space  required  80  inches  by  160 
HiVHii   The  base  is  36  inches  by  54  inches.     Height  is  67  inches.     Center  of  spindle  50  Inches 

Vext 

F&iVe. 


■Code  Word,  Formosura.     Price,  $  .      ,     Veight,  3000  lbs. 

r  EXTRA  ATTACHMENTS.    An  automatic   vertical  feed   for  knee  can  be  funijihed, 
r*i  Vertical  Spindle  Hilling  Attachment. 
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HORIZONTAL  DUPLEX  MILLING  MACHINE. 


This  is  a.  most  excellent  tool  for  engine  and  pump  builders,  u  well  as  for  ^neraJ  shop 
use.     Il  will  turn  out  work  suiteil  to  it  much  more  rapidly  tlun  a.  pUner. 

The  cutter  spindles  arc  (ummered  steel  lorgings,  and  have  ample  bearii^  in  bronse  boxn. 
Ttie  noses  of  spindles  iiave  taper  soclcets,  are  hollow  throughout,  and  have  threads  and  collan 

The  saddles  are  easily  adjustable  vertically  by  hand,  liave  ball-bearings  cm  the  elevating 
scre'ws,  and  have  wide  bearings  on  inner  faces  of  column  as  well  as  in  front.  They  are  clampeJ 
into  position  by  T-head  bolts  and  well  gibbed  to  lake  up  wear. 

The  columns  are  movable  on  bed  by  tcrews  and  hand  wheels,  well  gibbed  and  provided 
with  clainp  bolts. 

The  driving  gear  is  strong  enough  \a  lake  the  full  bett  pull  on  one  fiead.  and  the  power  is 
sufficient  for  two  good  cuts.    Either  head  may  be  thrown  into  gear  without  ihe  other. 

Bed  is  very  deep  and  of  ample  length  to  give  good  support  to  the  table. 

There  are  8  feeds  ranging  from  i\r'anh  to  ^inch  per  revolution  of  spindle,  by  4.siep  cones 
and  two  changes  of  gear. 

Center  of  spindles  range  from  1 5«  to  20  inclies  above  table.  Facts  of  cutters  {mm  3  tncbei 
to  24  inches  apart. 

Tables  fiave  reversible  feeds,  quick  traverse  in  both  directions  by  power,  also  hind  adjust- 
ment from  both  sides.     The  cone  has  3  steps  for  4 '  j  -  inch  belt. 

Counlershait  has  2  sets  ol  pulleys,  one  set  32  inches  diameter,  5'^  inches  face,  n 
olutions,  and  one  set  26  inches  diameter,  5  's  inclies  face  and  runs  300  revolutioni. 


Code  word,  Microdon.     Weight, 


Price, 


J 


228  The  NILES  TOOL   WORKS  Co. 


VERTICAL  SPINDLE  MILLING  MACHINES. 


No.  \ 

This  machine  is  desigfoed  to  perform  the  most  delicate  kind  of  milling  upon  steely  brass,  cop^ 
cer,  zinc  and  wood*  It  is  partictslarly  well  suited  to  the  stamp  engraver  for  whom  ft  was  orig- 
inally built. 

No.  2, 

Embodies  features  on  which  patents  have  been  granted.  Consisting  of  all  auxiliary  anti- 
friction bearing,  adjustably  mounted  with  relation  to  the  usual  fixed  bearing,  so  that  the  spindle 
may  be  freely  rotated  without  being  drawn  against  its  stationary  bearing  by  the  one-sided  action 
of  the  belt.  The  results  thus  obtained  are  v\u  Reduction  of  friction  upon  the  spindle  bearings 
constant  alignment  of  spindle  with  relation  to  platen,  High  spindle  speed  without  overfieat- 
ing  bearings. 

No.  3. 

Is  an  extremely  useful  and  handy  sfiop  tool,  aside  from  its  superior  quality  as  a  die-sinker. 
It  embodies  same  valuable  features  embodied  in  the  No.  2  miller,  consisting  of  the  adjtotable 
auxiliary  anti-friction  bearing. 

No.  4. 

This  machine  has  been  entirely  remodelled,  table  feeds  are  positive,  the  frame  has  been  vay 
much  stiffened,  the  knee  is  larger  and  heavier.  Feeds  can  be  instantly  reversed  from  front  of 
machine,  and  in  numerous  other  respects  no  expense  has  been  spared  to  make  thb  ^r\^f\Am^  ng 
perfect  as  possible. 

No.  5.  BACK-GEARED 

That  the  Vertical  Spindle  Machine  is  more  practical,  more  labor-saving  and  ol  mudb 
greater  utility  than  the  conunon  horizontal  spindle  machine  is  an  ^?<Hi^hH  feict  The  No.  5^ 
as  illustrated  on  opposite  page,  embodies  the  latest  improvements,  the  spindle  is  powerfully  back- 
geared,  the  frame  is  very  heavy  and  rigid,  capable  of  sust  Jning  heavy  cuts  without  vibrattoo. 
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SPECmCATIONS. 
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No.  of  Machine. 


Hand  Millers. 


Size  of  platen 

Longitudinal  feed. 
Cross  feed 


Vertical  feed  of  spindle. 


Greatest  distance  between 
spindle  and  platen 

Distance  betweed  Cen.  of 
spindle  and  neck 

Diameter  of  spindle  tnain 
bearing; 

Diam.  of  spindle  driver 

Range  of  spindle  speeds. . . 

Size  of  hole  in  spindle 


Diam.  of  rotary  table 

Xet  weight 

xed 

abic  feet 

Complete 

ode  word  complete 

without  rotary 

ode  word,  without  rotary 


Countershafts. 


Width  of  belt 

iS|>eed  of  c'n't'rshaft  J  Fast 
jlCrvs.  per  min 1  Slow 


I5"x8" 


12 

10 


ti 


»" 


8^" 


■J  I 


2"  &  5" 
200  to  10.000 

for  collets 

13" 
750 
810 

45 

\ 

Fomello 

\ 

Forosella 

Tight  &Loose 

Pulleys  6" 

diam. 

2ji"  Belt. 

400  to 

700 


15'^ 


12" 


16" 


." 


2",  5"  &  8" 
200  to  10.000 

for  collets 

15" 
1300 


Fornice 


Automatic  Feedn. 


27"xio" 
21  >^" 

12" 
hand 

4" 
hand 

16" 

\W 

10" 
100  to  2.000 

W 
for  collets 
18"   hand 

1800 

2100 
80 

Fornitura 


36"xio" 
28" 

13" 
hand 

5" 
hand 

20K" 
16" 


48"xiy' 

40" 

13" 
automatic 

7" 
automatic 


20  >4 


ti 


17 


tt 


t't 


2^" 

12" 

50  to  1.500 

B.  &S. 
taper  No   10  j 
20"  automatic  1 22' ^automatic 


3 

10  to  800 

B.  &  S. 

taper  No.  1 1 


2700 
3200 
100 


Forosetto     |     Forpaitre 
Friction   Pul-  Friction   pul- 
leys 8"  &  12"  leys  8"  &  12" 
dia.  I        diam. 


4100 
4500 
125 


Fornuolo 


2J4"  Belt. 

3"  Belt 

700 

400 

125 

100 

Fomorum 

$ 

Forpassed    1      Forpine 

Friction   Pul- 1  Friction  Pul- 
leys 10"  &  14"  leys  12"  &  18" 


diam. 
["  Belt. 

400 

100 


diam 

4%"  Belt. 

400 

100 
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No.  6  VERTICAL  MILLING  MACHINE. 

An  e<:onomical  and  Ubor-saving  macliiae  in  any  shop:  will  be  found  especially  mi  by  loco- 
motive, engine  md  pump  nunufaelureis. 

The  spindle  is  driven  directly  by  bell  for  fast  speeds:  back-geared  [or  heavy  work;  Imi  vd^ 
tical  adjustment;  lower  bearing  also  adjustable  by  worm  gear  and  is  counlerweighted. 

The  same  weight  holds  the  spindle  up  against  the  collar  and  avoids  jumping  of  the  cutter. 

Table  has  five  feeds  for  each  spindle  speed,  positively  driven  by  change  gears  and  rcvcrslUc 
by  a.  convenient  lever.  Worm  wheel  is  large  to  give  good  support  to  table,  and  n;onn  can  be 
thrown  out,  allowing  the  table  to  be  quickly  revolved  by  band. 

Maximum  distance  from  table  lo  eiui  of  spindle,  2t>  inclies.  J 

Distance  from  center  of  spindle  lo  cotumn,  24  inches.  I 

Diameter  of  circular  table  ( finished  surface ) ,  42  incEies.  4 

Longitudinal  travene  ol  table,  20  inches. 

Transverse  traverse  of  table,  32  inches. 

Driving  cone  has  four  steps  lor  4 '  L.-tDch  double  belt. 

The  leeds  are  cross,  longitudinal  and  circular,  operated  from  eitlier  (he  front  or  the  side  of 

CcHintcrshaft  pulleys  are  24  inclies  diameUr,  5  inches  face,  for  4  S:-inch  belt.  Speeds,  M 
and  1  to  revolutions  per  minute. 

Code  word,  Micromega.    Weight,  Price,  i  _^ 


PART  XV. 

RACK  AND  GEAR  CUTTING 

MACHINES. 
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SEMI-AUTOMATIC  RACK  CUTTING  MACHINE. 


Thb  ma^-liifi^  2s  designed  to  meet  a  want  where  the  purchaser  does  not  wish  to  invest  a 
1^  amount  ol  money,  but  at  the  same  time  requires  a  good  strong  tooL 

In  thb  he  has  a  marhine  combining  both  strength  and  accuracy,  with  simplicity  of  move^ 

meat 

The  driving  head  is  back-geared,  and  the  cone  has  3  steps  for  a  3-inch  belt;^argest  diameter 

^  cone  is  9  inches;  spindle  is  made  of  hammered  steel;  front  bearing  is  2  inches  diameter  by  4 

ncfaes  long;  cutter  bar  is  driven  by  gears  and  will  receive  two  or  more  cutters,  which  block  out 

<fld  finish  the  teeth  at  the  same  time;  table  is  operated  by  means  of  a  screw  running  through 

aafic  of  bed,  which  is  connected  with  index  at  the  end  of  machine.    It  will  cut  racks  of  any 

lEogth  and  at  one  setting  will  cut  32  inches  in  length  by  1%  inches  face* 

Table  has  a  vertical  movement  of  10  inches.    The  machine  can  be  made  to  cut  any  pitch 
lack  required  by  simply  changing  gears  at  end  of  machine. 

Code  Vofd,  Forquilha.    Veight,  2600  lbs.  Price,  $ 
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ENTIRELY  AUTOMATIC  RACK  CUTTER. 


Vhh  ths  machiivt  racks  ajre  cut  entirely  automatically.  The  blanks  are  held  In  a  vertical 
Ptthum  and  consequently  the  slide  travels  vertically.  With  this  ^up  and  down^  movement^the 
chips  or  cuttings  never  obstruct  the  travel  of  the  cutter  carriage.  It  also  aids  in  directing  and 
controUing  the  £low  of  lubricants. 

The  Gang  Cutters,  which  are  used  on  these  marhltirsy  have  their  points  set  spirally  and  thus 
avoid  the  chatter  and  rapid  dulling  of  the  edges.  Racks  of  any  length  can  be  cut  and  the 
oudiioes  will  stand  work  as  coarse  as  two  Inch  circular  pitch  and  carry  from  one  to  twelve  cut- 
^  at  one  time,  acoofding  to  the  pitch. 


SPEOnCATIONS. 


/       Code 

Will  cut  at 

one  setting. 

( 

'ountershaft. 

Weight. 

1. 

S 

% 

Price. 

1       Word. 

Len^h. 

Face. 

Diam.T&L 
Pulleys. 

Face. 

Revs. 

/ 

JFombss 

jFomgem 

.Korraran 

6' 
10' 

8" 

8" 

10" 

10" 

14" 
16" 

4" 
6" 

275 
275 

170      ! 
170 

5000  lbs. 

600 1  lbs. 
loooo  lbs. 
12000  lbs. 

1 
1 

>•■••••       •••■■• 

|Forray8 
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AUTOMATIC  PINION  OR  GEAR  CUTTER. 


ThU  machine  u  regularly  madt  will  cut  gears,  irukxing  and  feeding  automatically  with 
any  aumbcr  oi  teeth  from  S  to  ISO  teeth.  Proper  index  plate  to  be  provided.  Il  will  handle 
&^itcli  cutters,  and  finer.  Uoder  a  cutter  2'd-inch  diameter,  blanks  of  7-inch  diameter  and  face 
not  exceeding  3'n  inches  can  be  cut.  On  regular  wisrk  the  machine  can  be  run  ten  hours, 
with  not  to  exceed  a  halt  hour's  attendance. 

The  spindle  a  2\  inches  diameter  in  Iront  bearing,  and  runs  in  bronze  boxes  provided  with 
means  ol  compensation  for  wear.  In  front  end  «f  spindle  is  taper  hole  to  receive  arbor.  A 
small  bole  extends  entire  length  of  spindle,  in  which  is  placed  rod  and  threaded  bolt  to  force 
arbors  out.  Either  end  oi  the  front  box  is  threaded,  and  by  collars  in  front  of,  and  in  rear  of 
main  beanng,  an  end  adiustmcnl  of  \  inch  secured. 

The  table  is  \^%  inches  long,  5  inches  wicfe.      Distance    from    center   to  top  of    table 

The  feed  of  table  against  the  cutter  is  by  means  of  a  cam.  These  can  be  furnished 
with  from  I  inch  to  4 'v.  inch  throw.  The  table  is  held  against  the  cam  by  means  of  weight 
shown.  The  feed  is  driven  by  a  three-step  cone  puQey  on  main  spindle.  For  extra  range  of 
feed  ilie  two  pulleys  on  swing-arm  can  be  transposed. 

There  is  regularly  with  nuchine  one  index  plate,  with  120  teeth.  Provision  is  made  for 
using  this  or  any  other  plate  for  cutting  any  number  of  teeth  that  will  divide  into  llie  number  of 
teeth  on  plate.  We  recommend  special  indexes,  with  exact  number  of  teeth  required,  where  a 
large  amount  of  same  style  of  work  is  to  be  done.  Separate  uidex  furnished.  Cost  of  blank, 
52J0,  cutting  leelh  extra- 

With  each  niachine  is  fumistied  Ifiree  earns — 2, 3,  and  4S;  inch  Ihrowj  also,  countershaft, 
with  three-step  cone— 6,  B,  and  10-inch  diameter.  Tight  and  loose  pulleys,  l2-mch  diameter, 
2'g  inch  face.  Speed  for  iron  and  sleel,  110  revolutions  per  minute.  If  used  to  cut  brass  gears 
the  counter  sfiould  run  500  lo  600  turns  and  sma.ller  tight  and  loose  pulleys  are  recommended. 
When  both  brass  and  steel  are  to  be  cut  a  special  counter  with  two  pairs  of  tight  and  loose  pul- 
leys can  be  furnished. 

Code  Word,  Forraseis. 

Shipping  weight,  750  lbs. 

Price  of  machine,  with  plain  counter,  $    
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"REGULAR"  ENTIRELY  AUTOMATIC  GEAR  C 
For  Cutlii^  Spur,  Bevel,  Worm  and  Face  Geati 
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PART  XVI. 

METAL  SAWING  MACHINES. 


Th^  NILES  TOOL    WORKS  Co. 


SHOP  SAW,  WITH  AUTOMATIC  FEED. 


These  Power  Hack  Saws  havt 


I  positive  aolom, 


c  ieed,  and   Ihe  speed   c 


changed  \o  accomraodati:  all  grades  of  metal.     The  Saw  has 

to  all  kiiuk  of  work,  the  cutting  speed  is  regular   throughout.     The 

on  backward  stroke,  thus  actually  saving  50  per  cent,  of 

iftiiuing  square  cuts.     A  moveable  vise  aUows  the  use  of 

saw  blades. 

SPEanCATIONS. 


1  be  itutantly 

screw  feed,  adjustable 

blade  clears  the  metal 

The  blades   run   in   guide* 

blade.    Furnished  with  extra 


folic 

Word. 

«., 

CUpBdtv, 

Driving  Pulley.. 

Height. 

„ 

Si„. 

Spent. 

Fonrtn 

\ 

4M"  ft  less 

5"      aiesi! 

7"      &  less 

3""»" 

14313  M" 

I4»»«" 

14x3" 
14MM" 

50 

SO 
150 

laslbs 

ito  lbs 

mllM 

1 

Foannont 

Ponniache  .... 

"   1 

1                        1 

Tilt  NILES  TOOL    H-OJ/AS  Co. 


PORTABLE  RAIL  SAW. 


For  Street  m  Slum  Ra11».  Beams,  Angles,  ChanoebandStuftiiigup  to6inctiei.  St 
or  mglc  cut*.     Euily  and  quickly  attached  or  released  from  vioA, 

Tbe  great  decieaie  of  pcmrer  required  is  explained  by  the  principle  ni>t  before  uied  01 
mcb  machine,  whereby  the  poiver  is  directly  applkd  to  the  uw  blade  on  its  periphei  y. 

Wah  tho  Portable  Machine  continuaus  cutting  can  be  done  with  little  effort  on  accoi 

Tbe  coMtruction  of  our  Saw  Is  such  that  each  tooth  acb  as  a  planing  cutter,  Icavin 
wxxfc  perfectly  true  and  smooth,  and  doe«  not  disturb  the  temper  of  the  Metal. 
Accwacy  to  \\it  of  an  inch  assured. 
Two  law  blade*  furnished  with  each  machine. 

SPECinCATIONS. 


Wtwil 

„. 

c«p«fiiy 

^TrT.^ir' 

Weight 
Boxed. 

r«. 

4 

6A 

6" 
6" 
9" 
9" 

Si" 

«■' 

Si" 

300  lbs. 

300  lbs. 

400  lbs 

, 

1 

s 

Pourrer 

■nd 6  designed  Tor  iquare  editing  only.  » 
catting  rail  lada.  Opcraled  by  one  or  ti 
^■Dd6AdcalgDedfar  square  or  angles 
in  constructing  Troga,  croiiinga  or  relayi 
■Bd  jA  rUrnUhed  eomplclir  wllh  two  16- ii 
ind  (iK  rumialied  complete  with  two  is!,i- 
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COLD  CUTTING-OFF  SAWS. 


Tbeae  marhftwai  have  been  designed  with  great  care  to  fill  a  place  of  long  felt  want  in  every 
f^a^fc««#  shopt  L  e^  cutting  merchant  bar  metals  into  suitable  and  accurate  lengths^  leaving  the 
surface  square  and  smooth  to  receive  the  lathe  centers  and  for  other  purposes. 

'The  mandrel  carrying  the  saw  is  made  of  hammered  steel  3  inches  in  diantieter,  mounted 
In  heavy,  substantial  bearings,  lined  with  gun  metal  and  driven  by  a  worm  wheel  made  of 
pibocphor  bronze,  which  in  turn  is  actuated  by  a  hardened  steel  worm. 

mmi  tt  variable  and  automatic  smd  can  be  changed  instantly  &om  slow  to  the  fastest 

Other  and  larger  machines  are  made  for  any  desired  purpose* 

DETAILS  furnished  with  each  marhinr  smd  included  in  estimates  are  two  saws,  counter. 
shaft  and  a  full  set  of  wrenches* 

SPECEFICATIONS. 


Codc 
Word. 

No. 

Cuts 
off 

Size  of 
Saw. 

Countershaft. 

Weight. 

Price. 

Diam.  T&L 
Pulleys. 

Face. 

Revs. 

Foventc 

f7/^«r^M^1^      ....... 

3 

3 

5" 
7" 

18K"   dia. 
30"  dia. 

12" 
12" 

6" 
6" 

250 
250 

1900  lbs. 
3200  lbs. 

% 

% 

X^OVCVIC- •••••••  • 

\ 

\ 
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PART  XVII. 

BOLT  AND  NUT  MACHINERY. 


l'i"INCH  SINGLE  BOLT  CUTTEEl. 
CLASS  A. 
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1  FOUR  SPINDLE  NUT  TAPPER. 
CLASS  A. 


1>,-INCH  SIX-SPINDLE  BACK  GEARED  NUT  TAPPER. 
CLASS  A. 

See  Description  on  Page  36i. 
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IMPROVED  HORIZONTAL  TAPPING  MACHINE 


The  above  cut  Kptrsents  t  nuciune  dcsiened  for  light,  rapid  lapping.  The  spindle  'a 
drivea  by  two  1  'i  inch  belts,  running  in  reverse  directions,  giving  a  speed  oi  1200  lo  1500  rcvo- 
lutiom  per  minuU.  The  reversing  of  the  tap  U  accomplished  by  releasii^  the  foot  premirc 
trota  treadle,  which,  through  tlie  means  of  a  lever,  actuates  a  friction  cone. 

The  nudune  is  fitted  with  a  flat  sliding  plale  and  a  revolving  spindlei  the  fatter,  ire 
expeciajiy  recommend  for  tapping  small  pieces.  This  spindle  may  be  fitted  wilb  a  holder, 
Miitable  to  retain  tlie  work,  and  is  wholly  under  the  operator's  control.  If  from  any  cause  tilc 
tap  becomes  caught,  it  may  be  instantly  released  and  allowed  to  revolve,  with  worlc  attached, 
without  danger  of  breaking  ttie  tap. 

Machine  is  fitted  'with  a  substantial  countershaft  and  chuck. 

It  can  be  furnished  without  the  column  if  required. 

Speed  of  countersliaft,  125  revolutions  per  minute.  Shipping  Weight  of  machine  and 
couotcnhaft  complete,  375  lbs. 

Code  Word,  Frayera*.    Price  $  
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PART  xvni. 

PIPE  CUTTING  AND  THREAD- 
ING MACHINERY. 


I 


I        PIPE  CUT' 


The  NILES  TOOL    WORKS  Cc 


CUTTING  AND  THREADING  MACHINES. 


Ali  thf  machines  on  the  list  are  of  similar  design  and  conitniction,  the  difference  being  i 
Ihe  sius  and  propoTtions.  The  4-inch  and  6~inch  machines  have  four  speeds  on  the  cones,  and 
arc  double  geuvd:  the  2-inch  and  3-iiich  machines  have  three  speeds  on  cones,and  are  alio  double 
geared:  each  apted  is  caJculated  for  the  best  practical  results  for  the  siies  to  be  cut.  A  change  of 
one  wheel  only  is  necessary  to  alter  the  machine  from  single  to  double  gear  and  vice  versa. 
Geanng  is  cast  from  cut  iron  patterns  of  the  most  approved  form,  and  is  almost  noiseless  in  its 
action.  Tbty  all  have  Universal  Chuck  for  gripping  pipe;  also  Universal  Guide  Chuck  cm  car- 
riage or  cutter-head,  and  independent  chucks  at  back  of  barrel,  avoiding  the  use  of  bushings. 
The  cutting-off  ilide  has  very  long  bearing,  is  operated  by  bandle  and  screw,  is  gibbcd  and  pro- 
vided with  adjusting  screw  to  take  up  the  wear,  and  is  quickly  and  truly  adjustable  to  the  dif- 
ferent sites  of  pipe.  The  Die  slides  in  head  across  mactiine,  entirely  out  of  way  of  pipe,  and 
need  not  be  removed  from  machine  when  cutting  off  pipe.  Carriage  has  long  range  on  bed,  is 
moved  by  shaft  fitted  «rith  two  pioioiu  working  into  racks,  and  operated  by  h..nd-wheeL  Pipe 
can  be  threaded  close  up  to  the  gripping  chuck.  Complete  with  counter-shaft  and  wrenclies. 
Separate  Die  Head  (or  each  size  of  pipe. 

SPECmCATIONS. 


1 


Code 
Word. 

No. 

Capacity  lo  Tliread  and  Cut  Off. 

toumrr.haft. 

Price 

Diam.!    Pa„ 

Speid 

Solid  dies  «"to    »" 

'■     H"  to  M"  Expansion  dies  W 

1 

™ 

J.i™ 

2 

to  a" 

Frwheiio 

■'     if"  toM"EipansiondiesM' 

Frecuencift... 

■'     «■■  to  JJ"  Expansion  dies    i' 

■?^ 

h 

fof." 

Cutter  dies         2M"  to   8" 

'«= 

[^reddata 

i« 

Expansion  dies  JM"  to    8" 

Cunerdies         jW"  to  lo" 

m" 

'75 

r 

Fred  da  vale... 

Eipansion  dies  aW"  to  lo" 

Fredderai 

11 

m" 

'7S 

3150 

EXTRA  REVOLVING  DIE  ATTACHMENT. 


Consistii^  of  Head  to  cany  Dies,  and  a  Universal  Gripping  Chuck  for  the  Cutting  head 
dne  Machines,  so  that  thread  can  be  cut  with  either  die  or  pipe  to  revolve  as  may  be  required. 

Price. 

I       $45.00 

60.00 


□oaking  Machines,  so  that  thread 
Code  Word 

Freddeaia,  for  No.  2  Machines  holds  up  lo  2  ii 
Frcddiale,      "        3        "  n      «  «  3    « 


Freddoloso,    "        b        "  u      u  11  ^^    u 

ADDITIONAL  DIE  PLATES. 
Code  Word 

Fredegisus,  Price  for  additional  E>ie  Plates  for  3-inch  Machine    . 
Fredegonde     "     "  "  "  10    "        " 

Frcdotmons    "    "  "  "  12    "       " 


75.00 
100.00 

Price 
.  $40.00 
.     45J» 

50.00 
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I 


IMPROVED  HAND  OR  POWER  PIPE  THREADING  AS 
CUTTING-OFF  MACHINE. 


It  ia  adapUd  for  cutting  Irom  \-\a  to  2-iiich  pipe  induiive.    It  is  double-geared,  and  I 
fitted  with  eilber  solid  or  expamloa  dies;  b  aJjo  fitted  with  a  two-speed  ont  foe  3-inch  belt^ 
the  proper  countershaft,  pulleys  and  hangers,  for  power,  in  case  it  ii  desired  to  operatr  it  in  tl 


HAND  MACHINE. 


Cutting  and  Screwing  Pipe  J  to  2  in.  in 
Solid  Dies  and  (uU  Set  of  Bushings;  also,  a 
plete. 

Code  Tord,  Frayonne,      Price  $100.00. 


diameter,  with  Uoivefsal  Chuck,  Fly  Tfteel  ■ 
set  of  Sockets  for  making  Nipples  }  to  2-ln,  o 


POWER  MACHINE. 

Cutliog  and  Screwing  Pipe  \  10  2-in,  in  diameter,  with  Universal  Chuck,  Cooe  Put 
Countershaft  and  Solid  Dies;  also,  sit  of  Sockets  for  nuking  Nipples  \  to  2-in.,  and  crank  to  d 
for  hand,  complete. 

Code  Word,  Frazai^ue.     Price  $125.00. 

Bolt  Dies  and  Tapsi  with  Chucks  and  Holders,  furnished  at  prices  to  correspond  with  4 
dies  required,  on  application. 

Speed  of  countersEiaft,  165  revolutions  per  minute. 

Diameter  of  Pulleys,  )0  inches,  for  I  ^inch  belt. 


PART  XIX. 

PUNCHING  AND  SHEARING 

MACHINES. 


Haod  Shear  ajid  Puach  Hood  Puncb. 


No.  5  Hand  Siw»i 
Showing  Intenul  Mcchu 
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HAND  PUNCHES  AND  SHEARS. 


These  Hand  Shears  and  Ptmches  are  made  of  the  best  material  and  in  the  best  manner 
throug;hout.  Their  mechanism  is  shown  in  the  accompanying  ctst  of  the  No*  5  Hand  Shear, 
and  consists  of  a  slide,  carrying  upper  blade  or  die,  actuated  by  an  eccentric  shaft  and  pitman* 
This  arrangement  produces  a  powerful,  positive,  easy-working  and  simple  machine,  which  is 
very  effective  in  its  work  and  very  much  liked  by  its  users*  The  lever  may  be  used  equally 
^irell  at  front  or  at  back  of  Machine*  The  Shears  will  cut  through  sheets  of  any  length  or 
width*  The  Tie  Bolt,  shown  in  cuts,  is  for  use  when  cutting  off  very  heavy  stock*  When 
Shears  are  to  be  used  only  for  cutting  off  stock  no  wider  than  the  blades  are  long,  we  often  fill 
up  throat  of  Shears  in  the  casting  so  as  to  increase  its  strength  without  the  use  of  the  Tie  Bolt* 
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POWER  PUNCHING  AND  SHEARING  MACHINES. 


Ve  illustrate  on  tfae  loUowJog  pages  a  line  of  punching  and  shearing  machines  possessing 
many  features  of  special  merit. 

The  cam  shafts  are  of  the  best  hAnuneied  iron  or  steel:  run  in  large  bearings  bushed  with 
bronu,  and  the  for^vard  end  proicclB  through  the  f^ace  plate,  thus  giving  it  a  bearing  on  both 
sides  of  the  cam,  preventing,  thereby,  its  bending  or  breakage.  The  front  end  of  the  shaft  is 
fitted  with  a  capstan  or  hand  wheel  by  means  of  which  the  shaft  may  be  operated  by  hand  in 
setting  the  dies,  etc  The  slide  is  actuated  by  a  sliding  steel  laced  clutch  on  the  cam  shaft  which 
engages  a  clutch  on  the  spur  gear,  when  the  foot  treadle,  or  hand  lever,  is  depressed.  At  an 
extra  price  these  machines  can  be  provided  with  id  automatic  stop,  holding  the  slide  at  any 
desired  point  after  a  single  stroke.  By  hooking  down  the  loot  treadle,  or  hand  lever,  the  slide 
will  work  continuously  as  though  there  were  no  stop  motion. 

The  main  slide  has  an  adjustment  tor  wear  by  taper  gib  extending  the  entire  length  of  the 
guide  and  held  by  a  set-nut  at  llie  lop.  The  bearing  surfaces  are  carefully  scraped  to  a  perfecl 
fit.  Instead  of  the  ordinary  sliding  block,  the  cam  actuates  the  slide  tlirough  the  medium  of  an 
interior  pinlal  of  steel  or  phosphor  bronze,  working  in  bearings  of  steel,  or  phosphor  bronze,  in 
the  slide,  and  fitted  to  lake  up  all  lest  motion.  This  arrangement  makes  possible  perfect  lubri- 
cation oi  the  wearing  surfaces,  and  reduces  their  area  to  a  minimum. 

Any  of  the  regular  machines  can  be  made  double  when  desired,  aod  while  both  sides  have 
in  such  a  case  equal  capacity  to  punch  or  shear,  the  throats  can  be  equal  or  unequal  as  desired. 
So  far  as  tlie  operation  of  double  machines  is  concerned,  each  side  is  perfectly  independent  of 
the  other. 

As  shown  on  pages  276  and  277,  any  regular  machine  can  be  fitted  with  either  puncliing 
or  shearing  tools,  or  both.    Only  one  set  of  tools  and  blocks  of  eilher  kind  is  regularly  supplied. 

These  machines  are  usually  belt-driven,  but  the  larger  sizes  especially  are  frequently  sup- 
plied with  direct  connected  steam  engines,  while  the  operation  of  all  sizes  by  direct  connected 
electric  motors  is  rapidly  becoming  popular. 

The  cable  words  given  are  intended  to  cover  belt  driven  single  machines  of  the  styles  and 
punching  or  shearing  capacities  shown.  The  depth  of  throat  must  always  be  cabled  in  addi- 
tion, and  in  ordering  by  cable  it  should  always  be  stated  whether  punching  toob  or  cross  cut 
4r  qililting  shear  blades  are  dcHfed. 
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K  SE'I'  OF  I'UNCHISG  TOOLS,    SHOW 


PUNCHING  TOOLS. 


The  Die-Block  bolts  to  the  bed  jiw  to  receive  dies  or  die-holdere.     The  bolB  go  with  h. 

The  Die-Holder  fits  the  Die-Biock,  a.nd  is  bored  lo  receive  various  siz«$  of  small  dies. 
The  die,  if  of  small  size,  is  circular,  to  fit  the  Die-Holder.  Larger  dies  are  the  shape  of  the 
Die-Holder,  and  fit  directly  into  the  Die-Block.  The  Socket  has  li  square  shank,  fitting  the 
slide  of  the  machine,  and  is  bored  to  receive  the  shanks  of  small  punches.  Punches,  rf  of  xmall 
nze,  are  round  and  held  in  the  Socket.  If  of  large  size  Ihey  have  square  siiank,  fitting  directly 
into  the  slide  in  place  of  the  Punch  Socket.  Kennedy  or  Richard's  patent  Punches  furttisbed, 
when  desired,  in  place  of  the  ordinary  punches.  The  Edge  Gauge  bolts  to  the  machine  frame, 
and  its  edge  serves  as  a  gauge  for  the  edge  of  the  piece  being  punched.  The  Pult-Off,  at 
Stripper,  is  a  pivoted  lever,  whose  forward  end  straddles  the  Punch  and  ilHpt  the  sheet  aj 
Punch  rises.  Its  height  is  adjusted  for  thickness  of  sheet  by  adjusting  the  rear  end  ol  the  li 
by  means  of  a  pin.    One  set  of  Punching  Tools  includes  but  one  Punch  and  Die. 

Special  tools  of  any  size  and  for  any  special  variety  of  work  can  be  lumlshed  to  order. 


fr  OF  CKOSS-I.'VT  SIIKAR  TOOLS.        WHDWX  SBI 


CROSS-CUT  SHEARING  TOOLS. 


Tb»e  Tools  ire  tor  cutting  up  long  work.  For  cutting  round  bars  the  Shear-Blides  have 
KiUopi.  A  sel  of  Slie4ring-Toob  includes  a  pair  of  plain  Blades  and  a  pair  oi  scalloped  Bladei. 
&i<aring  Tools  can  be  used  on  eitber  side  of  double  machines.  A  Brake-Iron,  not  shown  ii 
tut,  goes  with  \bi  Tools,  a.nd  keeps  the  bar  being  cut  from  tipping  in  the  Shear.  Any  ipe«(al 
chlracter  of  cross-ci:l  Sbear  can  be  furnished  to  order. 


N'  SKPARATE. 


SPLITTING  SHEAR  TOOLS. 


For  cutting  plates  the  long  way.  They  fit  on  either  side  of  double  machines,  and  the  bolt* 
go  with  ihem.  Blades  are  made  as  long  as  the  slide  of  the  machine  ii  wide.so  as  to  lake  a  long; 
cut  each  stroke 
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SMALL  SINGLE  MACHINE. 


For  general  purposes,  punching  or  shearing.  Made  in  various  sizes 
inch  aod  below,  and  with  ihroati  (rom  3  10  lb  incites  deep  lUuttratioi 
throats  3  inches  deep. 

In  ivTiling  state  greatest  diometei'  hole  to  be  punched,  thickness  material  to  be  punched  o 
ihcATcd,  and  depth  of  throat  wanted. 


SMALL  DOUBLE  MACHINE. 


For  general  purposes,  puQching  or  shearing.     Each  side  may  be  fitted  for  punching  or  ihear- 
ing,  and  the  sides  operate  independently  like  two  diitinct  machines.     Made  in  various  siles,  for    | 
punching  V**<l^  through   '^-inch  and  below  and  with  throats  alike  or  different,  from  3  to 
iacbes  d«cp.     DIuMratiaa  shows  machine  with  both  ihroati  3  inches  deep. 


MEDIUM  SINGLE  MACHINE. 


For  general  purposes,  punching  or  shearing.  M^de  in  vuious  sizes,  to  punch  from  V  indi 
through  'i  in:b  to  ''„  inch  through  ^ ■-  inch,  And  with  throats  from  4  lo  3t)  inches  deep.  Illus- 
tration sho^vs  machine  to  punch 'j  inch  Ihrough  'j  inch;  throal  4  inches  deep. 

In  writing  ttatt  dJametef  hole  lo  be  punched,  thickness  of  malerial,  and  throat  depth. 

For  bpecificBtlons  tec  page  183. 


1 
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MEDIUM  DOUBLE  MACHINE. 


For  general  purposes,  punching  or  ibeiring.  Each  side  nuy  ^  iitlrd  with  punching  or 
rijearing  tooU,  and  each  sid*  operiUi  indcpender»tly  like  two  separate  machines.  Made  in 
various  ules.  with  throal  depths  !rom  3  to  43  inchrs  deep.  Illustration  shows  machine  with  3b- 
inch  throats,  one  side  fitted  with  splitting  shears,  aad  the  other  with  punching  tools. 

In  writing  state  largest  hole  to  be  punched,  thickness  of  material  to  be  punched  or  sheared, 
and  depth  of  throat. 
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HEAVY  SINGLE  STEAM-DRIVEN  MACHINE. 


For  general  purposes,  puncbing  or  shearing.  Mode  in  various  siies,  for  puoctung  1  inch 
through  1  inch,  up  lo  the  heaviest  'work,  and  with  throats  from  3  to  60  inches  deep.  lUuitn- 
lion  ihows  machine  with  4S-inch  throat,  lo  punch  4-iiuh  tiolc  in  2-inch  thickness. 

In  writing  state  greatest  diameter  hole  txiA  thicknn*  of  material  to  be   punched,  and 
tance  from  edge  of  plat«  punching  Is  done. 
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SINGLE  BOILER  PUNCR 


tJlide  fegularly  in  levea  sizes,  to  punch  from  E  inch  through  H  inch  to  the  heaviest  mulw 
boikt  workjind  with  throats  from  J5  lo  60  inches  deep.  Lower  jaw  is  in  bealc  forro,  lo 
puocbing  can  be  done  close  in  the  comer  of  flanges.  Punching  tools  shift  further  tnwani  fn 
punching  IuIk  hole  and  hand  holes.  Can.  be  used  for  shearing  by  removing  the  punching  took 
and  attaching  shears. 

In  writing  state  largest  hole  and  thickest  material  to  be  punched,  heaviest  shearing  and 
depth  of  throat. 

Code  word  for  type,  Frigidorum. 

(Use  this  code  word  in  connection  with  code  word  for  capacity  taken  from  the  table  on 
page  283). 


HEAVY  I  BEAM  PUNCHING  MACHINE, 


This  illustraiion  shows  a  nucbinc  tor  puoiihing  the  lluiges  of  I  bumi,  one  hole  at  a  time 
or  doing  work  of  a  simiUr  nature. 

Tlie  lower  jaw  is  sel  bicfc  so  ihat  the  die  block  overhangs  and  the  beam  tn  be  punched 
un  pass  aJoDg  the  front  of  the  machine  wilh  (he  flange  resting  on  the  die.  A  supplemental 
block  is  furnished  ivitb  which  to  extend  the  lower  jaw  to  its  regular  form  for  ordinary  punching. 

Can  furnish  in  different  sizes  with  or  without  itcam  engine. 

■  S>ECIFICAnONS. 
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HEAVY  MULTIPLE  AND  I  BEAM  PUNCH. 


Tbt  fiuxhine  shown  in  this  iilustratlon  a,  designed  for  bridge  and  girder  work  tad  vSi 
punch  one  or  more  holes  in  the  fhngti  of  one  or  two  I  beams,  any  depth  from  12  to  20  incbti 

II  can  also  be  used  for  ordinary  (Ut  punching  without  rcmovii^  the  special  die  blocks 
The  illustration  shows  the  machine  fitted  with  six  punches  in  a  row  (or  punching  the  ere* 
rows  in  girder  plates.  We  can  furnish  tbe  same  with  steam  engine  which  makes  it  iDdepcndtol 
of  ttijhing  and  belting. 

Code  word  for  type,  Bell  Driven,  Frisotte. 

Gjde  word  for  type,  Engine  Driven,  Priiquet. 


J 


HEAVY  STEAM  DRIVEN  SPUCE  BAR  PUNCH. 

The  machine  shown  in  illustration  U  designed  la  punch  (he  six  elliptical  boles  in  a.  ipike 
bu  or  (ish>pUte  one  inch  thick,  m  one  stroke.  It  may  aiso  be  used  for  regular  multiple  punch- 
ing requiring  no  greater  capacity.  Ve  can  fumisfa  the  machine  in  different  sizes  with  or  wUh- 
oul  iteam  engiiic  or  ^th  electric  motor  instead. 

SPEOnCATIONS. 


J 
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PLATE  SPLITTING  AND  CROSS-CUTTING  SHEAR. 

For  cutting  in  Iwo  lArg£  sheets  and  pb.tes.  The  sbeai-bUile&  set  paraJel  wilh  tbc  bodyiuvl 
the  body  ha^  double  off-iet  above  and  below,  which  the  cut  edges  of  the  sheet  pass,  so  the  blade 
can  cut  sheets  of  any  length  and  widlh.  The  illustration  shows  machine  for  cutting  ';  iocb 
thick.     Made  in  different  uze&. 

In  writing  state  greatest  thickness  of  material  lo  be  »hear«U 
SPECIFICATIONS. 
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!GLE  HEAVY  STEAM-DRIVEN  CROSS-CUT  SHEAR. 


'  For  cutting  oil  sqtuic,  rounds  or  fla.)  tsLr  iron  or  steel.     Ma^  in  various  sjjts.     Machine 
Hunratcd  (uta  off  cold,  4-inch  square  iron,  and  3-inch  square  too!  stee!,  or  flat  bar  of  equal  cross- 

_io  writing  OMt  iliei  ood  shape  of  heaviest  bar  to  be  cut  off. 

HplMlc'VorlE  for  type,  Fritillary. 

^^■O  be  used  in  connection  with  code  word  for  capacity  taken  from  table  on  page  233. 


LA 


The  NILBS  TOOL   WORKS  Co. 


ANGLE-IRON  SHEAR. 


For  shearing  angle  iron,  squarely 
Made  in  nine  sizes,  for  cutting  angle  ii 
gauge,  holding  clamps. 

In  writing  give  dimensions  of  largest  angle  to  be  sheared. 
SPEOnCATIONS. 


a(  mJicni  or  other  anelea,   either   rig:bl  ot  left  t 
up  to   the  largest  sizes.     Has   iron  table,  adtu 
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GATE  SHEARING  MACHINE. 

For  neatly  shearing  wide  pUUs  and  splitting  long  plates.  Illustration  shows  macbine  to 
shear  of  plates  t^  inch  thick,  or  less,  36  inches  wide,  or  less,  ;ind  split  long  sheets  any  distance 
from  the  edge  not  exceeding  the  depth  of  throats  in  the  side  housing.  Illustration  shows  fr-inch 
throats.  Machine  niade  in  other  widths  up  to  43  inches.  Has  tight  and  loo«  pulley  for 
driving-belt.  Automatic  hold-down  for  clamping  the  sheet  while  being  sheared.  Ha*  iron 
table.     Automatic  stop  motion  stops  the  gate  when  up. 

In  wHting  stale  the  greatest  thickness  and  width  of  plate  to  be  sheared;  also  greatest  dis- 
tance from  edge  at  which  splitting  is  to  be  done. 

SPEOnCATIONS. 
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HEAVY  GAT^  SHEAR 


For  neatly  theariof;  and  [rimming  flat  plates.  Mas  iron  table,  gauge,  etc.  The  h 
are  throated  so  sheets  of  any  length  can  be  trimmed.  Has  automatic  hold-down  to  clamp  Iherl 
sheet  while  being  cut.  Made  any  ait,  tocut  any  thickness,  and  with  different  throat  depths  fori 
wide  splitting.  Illlustralion  shows  macliine  with  86-inch  blades  and  b-inch  ihroaL 
machine  may  have  belt  or  steam  drive- 
in  writing  state  greatest  thickness  and  greatest  width  of  sheet  to  be  cut  at  one  stroke. 

SPEaFICATlONa 
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MEDIUM  MULTIPLE  PUNCHING  MACHINE. 


For  punchmg  long  rows  of  holes  it  on*  itrokt-.  The  gang  punch  and  die  car  be  quickly 
removed  for  changing.  Can  iumish  this  machine  in  any  siw,  for  any  kind  of  work.  lUuitra- 
tion  showi  machine  to  punch  a,  S-foot  row  of  sixty  '4-inch  holes  (hrough  '4-inch  metal. 

In  writing  state  number  and  diameter  holes  lo  be  punched,  distance   between   centers,   and 
laterlal. 

SPEanCATIONS. 
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MEDIUM  SINGLE  AUTOMATIC  SPACING  MACHINE. 


Fof  punchii^  holes  in  ktks.  Sheet  bolts  on  feed  (able  and  is  fed  lulomaticaUy,  accurately 
spacing  and  punching  the  holes,  one  at  a  time.  Spacing  is  adjustable.  Table  has  quick  tra- 
vene  motion  in  addition  to  the  feeding  motion.  Can  furnish  any  att  doired,  with  solid  or 
skeleton  table.  Illustration  shows  machine  with  24-inch  throat  and  skeleton  Ubie,  for  light  or 
medium  work.     Can  furnish  any  throat  deptlu 

In  writing  state  diameter  hole  and  thickness  of  malerial  to  be  punched,  dlstaoce  between 
holes  for  spacing,  and  throat  depth,  with  length  of  table  necessary. 

Code  Word  for  type,  Frixabas. 

To  be  used  in  connection  with  code  word  for  capacity  taken  from  table  on  page  2&3. 


AUTOMATIC  TRIMMER,  BEVELER,  SPACER, 
AND  PUNCH. 


To  trim,  bevel,  space,  and  punch  (be  faciei  in  boiler  and  other  pUlework.  Sheet  tiMtoed 
lo  t^le  and  fed  pail  the  (ooU,  which  trim  and  bevel  the  edge,  and  automatically  space  and 
puoch  Ihe  bolex.  Spacing  is  adjuslable.  Table  has  quick  band-motioo  in  addition  to  the 
povrCT-feed  motion.     Made  in  any  size  desired,  with  either  hand  or  power  feed. 

In  writing  state  diameler  hole  lo  be  puncheiJ,  thirfcnrM  of  material  to  be  punched  and 
trinuncd,  and  whether  liand  or  power  feed. 

Code  Vord  (or  type,  band  feed.  Frixabitis. 

Cide  Vord  for  type,  power  feed,  Frixantei. 
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POWER  BENDING  ROLLS. 


^e  are  frequently  asked  for  prices  on  bending  rolls  where  the  width  of  the  sheet  only  is 
specified.  The  thickness  of  plate  is  also  an  important  factor,  as  also  the  diameter  of  the  cirde 
to  which  it  must  be  bent« 

^e  make  four  different  styles  of  bending  rolls,  suited  to  different  widths  and  thk^«»«  of 
plates. 

In  the  first  style  the  machine  consists  of  three  rolls.  Two  of  these  are  placed  one  over  the 
other  and  are  geared  together.  The  lower  roll  is  adjustable  for  plates  of  different  thickness.  The 
bending  roll  is  placed  at  the  back  and  is  moved  in  inclines  in  the  housings.  Both  ends  are  lalxd 
and  lowered  by  power  at  the  same  time,  but  one  end  is  adjustable  independently  of  the  other. 

In  this  arrangement  the  initial  rolls  being  geared  together,  pinch  the  sheet  tightly  and  carry 
it  through  without  slippage. 

One  bearing  of  the  upper  roll  is  movable,  and  may  be  thrown  back  to  remove  Hue  rings. 

"Ve  recommend  this  form  of  roUs  as  most  desirable  for  bending  light  boiler  plate  and  tank 
iron,  but  the  adjustability  of  the  feeding  rolls  for  different  thickness  of  plate  must  be  small  oo 
account  of  their  being  geared  together. 

In  the  second  style  of  construction,  which  we  employ  for  the  wider  and  heavier  range  ol 
plates,  the  machine  consists  of  three  rolls  placed  in  pyramid  form,  with  the  two  lower  rolb 
geared  together,  and  the  bending  roll  on  top,  which  runs  by  friction. 

The  upper  roll  is  raised  and  lowered  by  power  to  suit  the  thickness  of  plate  or  diameter  ol 
bend.    It  is  operated  in  the  same  manner  as  the  back  roll  in  the  first  style. 

In  this  construction,  also,  one  bearing  of  the  upper  roll  is  movable  to  permit  the  removil 
of  rings.  ' 

This  form  of  rolls  is  preferable  for  wide  plates  of  medium  thickness.  The  stiffaiesi  of  the 
plate  is  generally  sufficient  to  drive  the  upper  roll. 

For  bending  the  heaviest  class  of  plates,  such  as  are  used  in  ship  building,  we  recommend  the 
use  of  four  rolls.  In  this  construction  two  rolls  are  placed  one  over  the  other,  are  adjustaUc  by 
power  for  thickness  of  plate  and  both  are  driven.  The  bending  rolls  are  placed  one  on  each 
side,  and  move  in  inclined  ways  in  the  housings.  They  will  curve  the  sheet  almost  to  the 
zii'gz^  leaving  only  a  short  straight  end. 

In  the  fourth  style  of  construction  the  machine  is  provided  with  three  rolls  placed  in  a  ver- 
tical position.  The  arrangement  of  the  rolls  is  the  same  as  in  the  pyramid  type  except  their 
position  is  vertical  instead  of  horizontal. 

A  machine  so  constructed  possesses  some  features  of  advantage  worthy  of  consideration  in 
bending  armor  plates.  It  takes  up  comparatively  small  space  and  all  the  driving  gear  is  below 
the  floor  line,  leaving  front  of  machine  entirely  unobstructed.  The  bending  roll  may  be 
hoisted  full  height  when  the  plate  is  to  be  taken  off. 

Machines  are  built  to  drive  by  belt,  or  can  be  adapted  for  engines  or  electric  motors,  as 
preferred.    Countershafts  furnished  when  necessary. 
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POWER  BENDING  ROLLS. 


TABLE  OF  SIZES  AND  CODE  VORDS. 


rd. 
'om- 
ut 
lolls 


Code  Word. 
Machine  Com- 
plete, 
With  Rolls 


I.. 


e .. 


■|" 


Name 

of 

Machine. 


Length 
Plate. 


V  ••  •  • 


d.... 


rt. ... 


Q.... 


ing. 
*h.. 


Neat |No. 

Neatified |No. 

Neckcloth  . .    ^No 

Necklace No. 

Necktie ^No. 

Nectarine  ....|No. 

■Nefarious No. 

Nuptial |No. 

Nurse No. 

Nursery |No. 

Nursling No. 

Neijfhing .No. 

Neptune iNo. 

Nerves No. 

Nervous |No. 
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Nitr<^'US No. 
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6 
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No.  3  POWER  BENDING  ROLLS. 


These  rolls  are  made  from  6  to  10  feet  long  between  housings^  and  are  designed  for 
boiler  plate  and  tank  iron  up  to  .^-inch  thick. 

Feeding  rolls  are  placed  one  over  the  other  and  geared  together. 

The  bending  roll  is  placed  at  the  back  and  moves  in  IncHned  ways  in  the  housings. 

Each  end  can  be  |aised  or  lowered,  singly  or  both  together,  by  power* 

One  bearing  of  the  upper  roll  is  pivoted  so  that  it  can  be  swung  out  of  the  way. 

Initial  rolls  are  made  of  wrought  iron. 

The  back  roll  is  cast  iron. 

The  housings  are  independent  and  must  be  secured  to  foundation.  Sole  plates  are  furnished 
on  special  order  only. 

Countershaft  pulleys  24  inches  diameter,  7  inches  face. 

Speed,  from  150  to  170  revolutions,  according  to  size  of  rolL 

Elevating  countershaft  pulleys  12  inches  diameter,  2^2  inches  face. 

Speed,  300  revolutions. 
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No.  5  POWER  BENDING  ROLLS. 


This  nuchiiu  a  lor  bending  plates  from  '^  inch  to  '.,  inch  in  thickness  and  usually  from 
10  lo  16  feet  in  width. 

The  rolb  are  solid  wrought  iron  forgings  arranged  in  pyramid  form.  The  lower  roll*  are 
geared  leather,  while  the  upper  or  beading  roll  is  operated  by  the  friction  of  the  pUu  in  pau- 
ing  through.  The  bend ii^  roll  is  adfustable  by  power  to  suit  the  thickness  ol  plate  and  the 
radius  lo  which  it  is  lo  be  bent.  It  has  a  removable  bearing  al  one  end  and  projects  beyond  the 
housing  al  the  other  in  the  form  of  a  taper  arm.  Provision  is  made  (or  depressing  tlie  eitreme 
end  of  this  arm  by  means  of  the  scr~  v  shown  in  illustration,  thus  raising  the  opposile  end  and 
permitting  the  removal  of  a  ring  or  flue.  This  feature  will  be  found  ol  particular  convenience 
and  advantage  in  boiler  and  other  shops  where  plates  are  to  be  bent  to  complete  circles. 

Midway  between  the  housings,  a  gang  of  supporting  rollers  is  placed  to  give  additional 
stiffness  to  the  lower  rolls.  The  machine  is  firmly  tied  together  by  a  heavy  cast-iron  sole-plale. 
1(  is  very  slroi^Iy  geared  and  all  parts  are  made  exceptionally  stiff  and  substantial. 

Suitable  levers  and  clutches  are  conveniently  placed  for  the  quick  and  easy  control  of  all 
the  operations  of  the  machine. 

Countershaft  pulleys  are  36  inches  in  diameter  for  b-ioAi  belt  and  should  run    190  revolu- 


The  illustration  represents  this  machine  as  arranged  for  belt  driving  power,  allliough  the 
design  permits  the  substitution  ol  a  pair  of  reversing  engines  for  driving  the  machine,  and 
it  is  so  made  when  desired.  Wfien  engines  are  use:d.  the  sole-plate  is  extended,  forming  a  base 
lo  receive  them,  and  the  whole  then  becomes  one  solid,  rigid  machine. 

This  type  ol  tilting  roll,  wilh  tapered  extension,  may  also  be  applied  to  Nos.  3,  4  and  0 
T-ending  Rolls,  if  so  desired. 
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No.  6  POWER  BENDING  ROLLS. 


This  machine  is  for  bending  plates  from  ^'^-inch  to  \  inch  thick  and  ht>m  10  to  20  feet  in 
It  is  a  very  powerful  tool^  of  immense  weight  and  strength* 

The  rolls  are  solid  wrought  iron  forgings  arranged  in  pyramid  form*  The  longer  sizes 
have  supporting  rollers  midway  between  the  housings  as  shown  in  illustration*  If  thick^  nar- 
ro^RT  sheets  are  to  be  bent^  thi>  support  may  be  carried  over  the  top  roll,  and  the  upper  part  can 
be  removed  when  desired. 

One  bearing  of  upper  roll  is  removable  for  rings  or  flues* 

Countershaft  pulleys  are  36  inches  diameter,  10  face*    Speed*  230  revolutions  per  minute* 

'^Then  desired,  a  pair  of  engines  can  be  provided  for  driving  the  machine  instead  of  the 
pulleys* 
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No.  JO  POWER  BENDING  ROLLS. 

FOR  SHIP  PLATE. 


Will  bend  plate  iron  up  to  1'.;  inches  Ihicb,  and  lb  lo  22  feel  long. 

This  machine  has  (our  rolls— two  central  rolls,  one  pUctd  above  the  other,  and  two  lide 
rolls  moving  in  inclines  on  either  side,  adjustable  to  Euit  the  diameter  to  be  bent. 

The  rolli  are  all  solid  wrought  iron  torgings. 

The  center  rolls  are  driven  by  a  pair  o(  rcvening  engines,  running  them  in  either  direction. 

The  side  rolb  are  raised  and  lowered  by  a  pair  oi  indepeodenl  reversing  engines.  These 
rolls  may  be  operated  together  or  separately,  or  either  end  ol  either  roll  may  be  raised  indepeod- 
ently,  as  may  be  required. 

The  housings  supporting  the  rolls  are  very  strong  and  substantial.  The  journal  beaiings 
of  the  rolls  are  of  very  large  diameter  and  fitted  into  boxes  set  into  the  housings. 

The  entire  machine  is  mounted  on  a  very  heavy  sole-plate  provided  with  anchor-botl  holes 
to  secure  il  to  the  ioundation. 

The  machine  will  bend  sfiip  plates,  curving  them  in  any  manner  required,  and  has  ample 
power  and  strength  to  do  the  work  expeditiously. 

A  machine  constructed  in  this  manner,  with  four  rolb,  curves  the  sheet  almost  up  to  the 
edge,  leaving  only  a  short  straight  end.  This  is  specially  iniporlanl  when  working  heavy 
plates  such  as  the  machine  will  bend. 

The  machine  is  intended  to  be  set  in  a  ph,  upon  a  solid  foundation.  AH  reversing  and 
operating  kveis,  etc.,  are  brought  above  the  floor  line,  which  should  be  about  the  height  of  the 
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VERTICAL  POWER  BENDING  ROLLS. 


Thii  nuchine  has  been  dtsigncd  ior  binding  heavy  sliip  plates.  It  'vill  bend  iron  or  ttul 
pUles  1  ';■  inches  thick  and  10  feol  wide  It  has  three  rolls,  arranged  in  the  form  of  a  triangle. 
Bending  roll  and  feed  rolls  are  all  of  trough!  iron  forgings,  with  large  journals  running  in 
braxs  bushings. 

Bending  roll  is  adjuHable  by  power,  It  is  provided  with  suitable  indicators  to  facilitate 
setting.  Roll  is  counterbalanced  and  upper  be. ring  of  roll  Is  so  arranged  as  to  permit  the  roll 
being  hoisted  full  height  when  the  plate  is  to  be  talcen  out 

Housings  are  cast  in  strong  box  form,  united  by  heavy  posts  oi  rectangular  sectlon^arranged 
■o  leave  troni  of  machine  entirely  unobstructed.  Lower  housing  is  carried  back  in  the  form  of 
a  tole-plate  to  receive  the  vertical  driving  and  adjusting  engines. 

The  feed  rolls  an  driven  by  steel  pinions,  gearing  into  a  sleel  driving  pinion  common  to 
both,  and  receiving  motion  through  a  train  of  gears  from  a  pair  of  vertical  link-motion 
reversing  engines. 

Bending  roll  is  adjusted  by  heavy  steel  screws,  placed  in  the  upper  and  lower  housings 
respectively,  and  receiving  motion  from  a  pair  of  vertical  link-motion  reversing  engines. 
By  means  of  suitable  clutches  and  leven,  the  endt  of  bending  roll  may  be  adjusted  sepa- 
rately or  together. 

AU  Icven  lor  operating  engines  and  machine  are  arranged  In  convenient  position  on  one 
side  of  the  machine  where  they  can  be  reached  by  the  operator  from  one  position. 

The  whole  machine  is  mounted  on  a  heavy  sole-plale,  making  it  oite  massive,  rigid  tool. 
The  floor  line  ii  about  on  a  level  with  top  surface  of  lower  housing,  the  gearing  and  sole-plate 
being  in  a  pit. 

This  is  a  very  strong  and  powerful  machine  capable  oi  severe  and  continuous  service,  such 
a*  required  in  sliip  yards. 


^ 
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PLATE  STRAIGHTENING  MACHINES- 


wi^i»t>jti»  Is  designed  for  straightening  plate  iron  for  boilers^  tanks,  safes,  and  all  other 
Such  work  can  be  done  on  this  machine  perfectly,  and  at  a  great  saving  of  labor  and 

wa<-tik%»  lias  seven  rolls  arranged  in  two  tiers — ^four  rolls  in  the  upper  tier  and  three 


ower  foOs  are  driven  by  steel  pinions* 

9per  series  of  fottr  rolls  are  adjustable  vertically  to  suit  the  thickness  of  sheet  to  be 

ed*    Tfw^r^f  are  provided  for  setting  these  rolls*    The  outer  rolls  of  this  series  are 

independently,  the  inner  rolls  are  raised  or  lowered  together,  and  the  entire  four  rolls 

franged  so  that,  after  being  once  set,  they  may  all  be  adjusted  at  the  same  time  with- 

iiBD%  their  relative  positions* 

le  tolls  are  steel  forgings,  of  sufficient  size  to  prevent  spring*    They  run  in  journal 

I  large  size,  carefully  fitted  to  the  housings* 

ma/'hj*!^  Is  carried  on  a  base  plate,  tying  it  together  and  therefore  requiring  but  slight 

1* 

ng  pulleys  are  arranged  for  straight  and  cross  belts,  to  run  the  rolls  in  either  direction* 

uiid  a  nomber  of  sizes  for  straightening  plate  from  No*  16  to  1  inch  thick,  as  given  in 

inglbt: 

LIST  OF  SIZES* 


L 

Type  of 
Machine. 

Length  of 
Plate. 

Thickness 
of  Plate. 

Weight. 

1 
Price. 

SR  0 
SR  I 
SR  I 
SR  2 
SR  2 
SR  3 

SR3 
SR3 

SR  3 

SR  4 

SR  4 

SR5 

48" 

^" 
^" 

48" 
48" 
6o'| 

60" 

84" 
120" 

A" 
W 

H" 
r" 

I" 

$ 

$ 

$ 

s 

al 

k 

$ 

$  

1  
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i^ 1 

• 

1 
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< 

$ 
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HYDRAULIC  FLANGING  PRESS. 


Presses  of  thb  pattern  are  largely  used  in  England  and  this  country  for  flanging  round 
boikr  heads.    They  are  also  applied  to  rectangular  and  irregular  shapes,  such  as  fronts  and 
throat  sheets  of  fire  box  boilers.    They  are  also  useful  for  dishing  heads,  such  as  are  used  in  oil 
tank  cars,  condensers,  etc,  and  for  a  large  variety  of  miscellaneous  bending,  pressing  and  f org 
tng. 

The  machine  shown  in  cut  consists  of  a  large  central  ram,  and  four  of  smaller  size  ranged 
uoundiL 

In  boiler  head  flanging,  the  central  ram  is  brought  up  to  clamp  the  plate.  The  four  outer 
funs  carry  the  former,  which  bends  or  flanges  the  plate  in  the  manner  desired. 

The  wnallrst  machine  of  this  kind  in  use  is  for  air  brake  cylinders  and  the  like. 

The  general  dimensions  of  the  largest  Press  so  far  constructed,  are  as  follows: 

Dhtasice  between  colusms,  12  feet.  Columns,  Steel  Forgings,  1%  inches  in  diameter* 
Total  wei^  of  the  machine,  about  100  tons.  Height,  25  feet  2  inches.  Face  of  the  upper 
tiUe^  10  feet    Face  of  the  movable  table  12  feet. 

Tdlal  ptciire  on  the  plates,  400  tons. 

TUl  *w^l«i«*^  is  fitted  with  seven  Hydraulic  cylinders,  four  Vise  Rams  each  7  inches  in 
,30  Inch  stroke,  and  three  main  rams  14  inches  in  diameter,  36  inch  stroke* 
%fit  work  only  is  being  done,  the  middle  ram  can  be  used,  which  exerts  a  pressure 
f  WlOii>    ▼hen  convenient,  the  two  outer  rams  can  be  used,exerting  a  pressure  of  300  tons. 

Tht  -VlMs  controlling  the  various  cylinders  are  so  arranged  that  the  changes  &om  operat- 
f  OOi^  tWP  or  three  cylinders  can  be  accomplished  by  the  simple  movement  of  one  lever. 
^K^AAw^m  of  iiiis  class  are  adapted  for  a  very  wide  range  of  work. 
Gbdb  /Wofd  for  type,  Fromba. 
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CLARK'S  IMPROVED  BOILER-HEAD  FLANGING 
MACHINE. 

I  METHODS  OF  OPERATION. 

I  The  pUte  to  be  f  Uitgcd  ii  damped  between  two  discs,  and  rotaled  with  its  e^e  proiecting 

pvcra  short  vertical  roller.  A  swivelling  roller  lunis  Ihe  fknge  down  as  the  plate  passes  quite 
rapidly  under  il.  This  upper,  or  swivelling  roller,  is  carried  in  a  housing  supported  by  two  par- 
iW  Irvers,  which  are  actuated  by  worm  gearing  and  hand  wheel,  as  shown.  The  motion 
ot^iined  by  Ihe  combined  action  of  Ihe  parallel  levers  is  a  peHeel  one  ior  the  purpose.  The 
upper  roll  swivels  from  a  horizontal  lo  a  vertical  position,  directly  round  the  center  of  the  fillet 
ia  the  bead  being  ilanged,  giving  a  smooth,  easy  motion  for  the  flow  of  Ihe  metal  into  its  new 
(onn.  The  saddles  iiarrying  the  two  rollers  are  adjustable  along  the  bed,  thus  making  beads  of 
varying  diameters  without  formers.  This  mechanism  enables  fieads  to  be  flanged  with  but 
Jittk  expenditure  of  power.  No  hole  ii  necessary  in  the  plate.  Perfect  heads  of  exactly  uni- 
form diameters  are  made  at  rapidly  as  the  furnace  can  heal  them  This  machine  is  doing  scr- 
xicc  in  various  parts  of  the  country. 

It  will  flange  plates  from  20  inches  lo  72  inches  in  diameter. 
Code  Woti,  Froocbe. 


d 
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A  SET  OF  No.  8  BENDING  ROLLS, 

WITH  INDEPENDENT  ELECTRIC  DRIVE  AND  REVERSING  CONTROLLER, 


All  tools  oiay  be  arrangul  for  electric  motor  drive. 

Ttu  foUowing  code  words  can  be  used  wbes  inquiring  (en  eleclricaily  drive 


inucbine  tools. 


■q 


PART  XXI. 

RIVETING  MACHINES, 
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RIVETERS  OPERATED  BY  COMPRESSED  AIR^ 

BRIDGE  OR  GIRDER  RIVETER. 


The  riveting  machine  shown  on  opposite  page  is  one  of  the  best  machines  on  the  market 
for  all  classes  of  work  within  its  reach,  having  heen  especially  designed  for  bridge  work«  It  has 
a  gap  or  15  inches  and  a  reach  of  35  inches.  There  is  no  trouble  in  adjusting  the  dies  to  suit 
the  many  different  thicknessfs  of  plate  to  be  riveted,  but  the  required  50  tons  pressure  on  the 
rivet  dies  is  had  at  any  point  of  the  ctroke,  which  is  3  inches.  There  is  furnished  with  each 
machlnr  a  shoe,  to  be  used  for  holding  same  in  an  upright  or  horizontal  position  for  stationary 
purposes,  and  when  used  as  a  portable  machine  it  is  hung  from  the  gravity  point  by  the  bail, 
^lxA  brought  in  any  position  to  suit  the  work. 

The  weight  of  this  machine,  complete,  is  1,000  lbs. 

G)de  Void.    Furrelique* 

Price,  $ 


The  NILES  TOOL   WORKS  Co. 


327 


BRIDGE  OR  GIRDER  RIVETERS- 


The  machine  illustrated  on  the  opposite  page  may  be  operated  by  steam  at  a  pressure  of 
from  60  to  70  pounds,  but  we  advise  the  use  of  pneumatic  pressure.  The  piston  rod  connects 
levers  of  different  lengths,  forming  a  toggle  joint.  The  lower  ends  of  the  larger  levers  are 
attached  to  fixed  centers  on  the  frame,  and  the  end  of  the  central  short  lever  is  attached  to  the 
doUy-bar,  into  the  lower  end  of  which  the  head-die  is  screwed.  By  this  latter  arrangement^ 
any  desired  change  in  the  distance  between  the  dies  is  easily  eHected.  The  dolly-bar  has  a 
stroke  of  3)  inches,  and  is  acting  in  a  direct  line  with  the  axis  of  the  rivet. 

The  machines  are  of  sufficient  strength  to  operate  on  1-inch  rivets. 

The  machines  are  balanced  so  that  when  suspended,  the  same  can  operate  either  in  a  verti- 
cal or  horizontal  position,  as  may  be  found  most  convenient. 

Machines  above  25-inch  reach  are  provided  with  lugs,  as  shown  on  opposite  page,  capable 
of  fixing  the  same  as  a  stationary  machine  whenever  desired. 

POVER  OF  THE  ABOVE  JAV  RIVETERS. 

Operated  by  a  lO-inch  Cylinder. 

By  actual  experiments  we  have  found  that  the  pressure  upon  the  rivets  in  gross  tons  is  as 

At  50  pounds  pressure  in  Air  Receiver,         .......    25.9  tons. 

60^  ^  ^  ^ 30.2    " 

70       ^  "*  ^  "  34.5    '^ 

75       «           ^  ^           «.-..-.       -36.6^ 

80*^  ^  ^  ^  38.8^ 

85^           ^  ^           ^           ..--...42.0** 

SPEOHCATIONS. 


i:ode 
Word. 


Fuscabis... 
Kuscandi... 
KuAcandos 
Ku  scan  tern 


Reach 
at  Center. 


It 


25 
34« 


n 


% 


n 
It 


Distance 
between  Arms. 


15" 

15" 
20" 


Work  in  If 
Cylinder. 


10 
10 
10' 
12 


n 


ft 


ft 


Weight. 


1180  lbs. 
1780  lbs. 
3300  lbs. 
3200  lbs. 


Price. 


I  85000 
1,100.00 
1,400.00 
1,300.00 


LEVER  RIVETER. 

FOR  CHANNEL-IRON  BRIDGE  WORK. 
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LEVER  RIVETERS- 


FOR  CHANNEL-IRON,  GIRDER  AND  GENERAL  BRIDGE  VORK. 


The  Pnetsmatic  Riveter  illustrated  on  the  opposHe  page  possesses  many  unique  features. 
In  consequence  of  the  peculiar  construction  and  arrangement  of  the  elbow,  or  toggle  joint, 
between  the  power  employed  for  operating  the  machine  and  the  hinged  or  pivoted  arms  which 
cany  the  dies,  a  small  10-inch  cylinder  will  produce  at  the  end  of  the  stroke,  or  when  the  dies 
are  nearly  dosed,  a  pressure  upon  the  rivet  of  about  50  tons. 

With  this  riveter  3,500  .^-inch  rivets  can  easily  be  driven  in  a  day  of  ten  hours. 

The  Riveter  illustrated  is  designed  for  riveting  plates  to  5-inch  channel  iron  but  when 
required  a  somewhat  different  style  of  iron  can  be  supplied,  enabling  the  machine  to  straddle 
the  edges  of  girders  or  beams,  having  6-inch  angle  irons  on  each  side« 

In  the  following  table  we  have  used  A  to  desigpate  the  former  type   (illustrated),  and  B 

the  latter  type* 

SPECmCATIONS. 


Code  Word. 


Furvos.. 
Furvum. 
Fusain  . 
Fusaiole 


Style 


A 
A 
B 
B 


Dia.  of  Cylinder. 


J  t 


ID' 

IIJ4" 
10" 


Weight. 


825 
925 


Price. 


I 
t 
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MUD-RING  RIVETER. 


This  marhinr  consists  of  a  cast-iron  frame  with  15-inch  cylinder*    The  end  of  the  piston. 

rod  is  attached  to  a  steel  toggle-joint,  which  makes  connec  tion  with  two  heavy  steel  levers,  or 
arms,  the  ends  of  ^ich  secure  the  rivet  dies.    It  has  all  the  reach  and  gap  necessary  to  work 

on  single  or  dotsble  riveted  mud-rings,  and,  with  a  worfdng  pressure  of  90  lbs.  when  the  toggle 

is  ^vithin  >»-inch  of  a  straight  line,  there  is  a  pressure  of  75  tons  exerted  on  the  dies  or  rivets. 

The  machine  is  very  simple  in  construction,  and  its  capacity  is  as  many  rivets  as  can  be  handed 

to  it;  or,  in  other  words,  the  capacity  depends  on  the  rivet  heater. 

The  weight  of  this  machine,  complete,  is  800  lbs. 

Code  Wotdf  Fusdano. 

Price,  $ 


1 

1 

1 

^F 

Wr 

1'  I^^^IJI^^^'^:?^^'^'''^^- 

FIRE-DOOR  RIVETER. 
33" 
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HYDRAULIC  FIRE-DCX)R  RIVETER. 


Thli  i&  a  diiect-acting  machine  of  the  most  compact  fonn*  As  its  name  implies,  it  is 
dnignrd  for  closing  rivets  roimd  the  doors  of  fire4x>x  boilers.  It  b  also  found  valuable  for 
wof^  on  mod  or  foundation  rings,  flanged  Joints,  Adamson  flues,  etc«,  and  is  regularly 
cnaploycd  for  riveting  inverted  heads  in  boilers.  .  The  Pennsylvania  Railroad  G).,  in  their 
shops  It  AHoooa,  Pa*,  have  an  outfit  of  these  portable  machines  by  the  aid  of  which  they  drive 
every  rivet  in  their  locomotive  boiler;  a  feat  which  has  heretofore  been  thought  impossible. 
This  machlnr  is  also  convenient  for  use  in  bridge  and  structural  work,  for  lattice  girders,  etc 

Code  word  for  type,  Fusarion. 
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LEVER-TYPE  PORTABLE  RIVETER. 


This  design  of  portable  riveting  machine  has  a  wide  range  of  tsaes,  as  any  mechanic  can 
appreciate  who  will  examine  its  constrtsction*  The  riveting  dies  are  carried  at  the  ends  of  arms 
or  levers  of  any  suitable  lengthy  a  joint  or  fulcrum  being  located  between  them  and  the  applied 
power.  The  hydraulic  cylinder  b  at  the  opposite  or  short  end  of  the  levers,  thus  the  machine 
acts  in  a  manner  not  unlike  a  pair  of  scissors.  This  arrangement  gives  two  comparatively 
skndcr  arms  which  can  reach  into  all  sorts  of  out  of  the  way  places,  requiring  but  little  space 

* 

for  their  manipulation. 

For  general  purposes  this  machine  is  popular  from  the  fact  that  there  b  but  little  of  it  near 
the  rivetf  thus  enabling  the  operator  to  see  his  work  distinctly.  Water  pressure  comes  to  the 
marhwig  through  the  center  or  joint  on  which  the  levers  work,  thus  leaving  it  free  to  swing  to 
any  desired  position;  it  b  also  supplied  when  desired  with  a  universal  hanger  and  Pressure-Pipe 
Hoist. 

These  machines  can  be  furnished  for  driving  any  size  of  rivets  up  to  the  heaviest,  and  of 
reaches  from  2  feet  to  5  feet.  In  addition  to  various  other  uses  they  are  very  successfully  applied 
to  the  riveting  up  of  Steel  Water  Tanks  for  Gas  Holders,  which  work  b  often  very  heavy  and 
exceedingly  expensive  to  do  by  hand.  A  mast  b  set  at  center  of  tank,  and  by  means  of  a  light  jib 
the  riveting  m^chtnr  can  be  swung  around  the  entire  circle,  closing  every  rivet  in  the  sides.  For 
this  duty  the  twa^'hm^  b  usually  made  with  a  reach  of  5  feet;  the  arms  are  of  cast  steel  with 
cylinder  linings  and  valves  of  bronze. 

Code  Word  for  type,  Fuscabat. 


DIRECT-ACTING  PORTABLE  RIVETER. 


This  is  ODE  of  a  large  dtiss  of  most  valuable  and  convenieni  machines,  which  : 
destined  to  be  found  in  every  well  rfgulaled  shop,  especially  those  where  heavy  rivets  are  lo  be 
driven.  They  are  made  any  desired  dspth  of  ttiroat  from  12  inclies  lo  6  feel  and  with  <powcr 
to  close  any  siK  of  rivets  up  to  I '  j  inches. 

The  cul  represents  a  direcl-acting  machine  having  a  12-iiich  Ihroat  and  capable  of  exerting 
a  pressure  of  ISO  tons  on  the  rivet.  It  is  suspended  from  3  universal  banger,  which  enables  it 
lo  be  swui^  in  any  conceivable  position. 

PRESSUR&PIPE  HOIST. 

Water  pressure  is  supplied  to  a  portable  nvi:ter  through  i  telescopic  pipe  as  sbowni  thii 
device  also  serves  to  raise  and  lower  the  macliine,  tha  smaller  pipe  acting  as  a  piston  in  the 
larger.  There  are  two  valves  for  the  purpose  of  operating  this  hoist,  which  are  opened  and 
closed  by  levers  and  chains,  one  serving  to  raise  the  machine  and  the  other  lower  it.  The 
frames  or  bodies  of  all  these  portable  riveters  are  made  of  cast  steel;  the  valves,  cylinder  linings 
And  the  pressure-pipe  hoists  are  of  bronze. 

These  ""'•*'■""  are  at  work  in  various  parts  of  the  country. 

Code  Word  for  type,  Fuscite. 
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STATIONARY  HYDRAULIC  RIVETER. 


The  cut  represents  i  slaad^rd  form  of  statioiury  riveting  machine,  wbich  his  become  K 
well  known  is  to  require  no  extended  description.  The  housing  or  main  frame  ot  rnachjne  is 
a  single  casting  ot  iron;  (he  stake  or  post  is  made  of  cast  steel  which  gives  the  greatest  possible 
stiffness  for  tiu  least  possible  section.  This  feature  is  important  for  reaching  into  shells  and 
flues  of  small  diameler. 

The  steel  stake  and  main  frame  have  projections  or  ears  .through  wElich  pus  the  tie  bolts. 
This  gives  the  slake  a  broad  bearing  on  the  housing  proper,  affording  a  lateral  support 
which  is  not  obtained  with  a  forged  stake.  Ve  are  prepared  to  furnish  forged  stakes  if  deairedf 
but  in  our  extended  experience  have  had  no  reason  to  recommend  them. 

These  Riveters  are  all  of  the  flush  top  pattern,  with  absolutely  nothing  projecting  above 
the  line  of  the  dies;  thus  bailer  throats,  square  Hanged  joints,  etc.,  can  be  riveted  without  diffi- 
culty. When  deured  we  lumish  a  Plate  Closing  Attachment  for  the  purpose  of  holding  the 
plates  firmly  together,  while  the  rivet  is  being  closed.  This  attachment  is  lo  arranged  that 
when  the  rivet  is  driven  all  the  way  up  the  pressure  can  be  relieved  from  the  plates,  and  the 
total  effect  concentrated  on  the  rivet.  This  pressure  is  allowed  to  dwell  on  the  rivet  until  it 
has  cooled  sufficiently  to  set;  perfect  work  is  thus  insured. 

The  dies  should  be  fed  with  cold  water  to  keep  ttiem  from  beating.  When  desired  we 
lumish  an  automatic  pressure  regulating  valve  wliich  is  a  valuable  and  convenient  attachment. 

The  cylinder  linings  and  valves  are  of  bronze. 

The  water  joints  are  made  with  cup  leather  packings:  these  cup  leathers,  being  the  only 
method  so  far  discovered  lor  handling  this  class  of  machinery. 

NINETEEN  SIZES.    STATIONARY  FLUSH  TOP  HYDRAULIC  RIVETERS. 


I 


o.. 

*oTons. 
i'^  Rivets, 

iH"  Rivets.    Hi     Rlve'u. 

1  si'^  RJvMb. 

■--■'•'■• 

6' 

8-  6- 
lo'  6" 

Puneratura  ... 

Punen-al  

F^int-repis  '„■,! 
Fnneriale     ... 

Furcelle    Purcrata 

VxiTchiti  VuTCula.. 

E-urciferc  ...    Furculis 

Purcillis  Furfanilo,..   . 

Special. 

FuientiH 

Furetiere 

SUudard  *ire* 
wanls  refer  to  riv 

s.-.'SiSi'; 

r  ivilhoiil  plnlc  i:lQ*lug  nllach 

«™i..„p™ 

urer^uler.    T 
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STEAM  RIVETING  MACHINE. 


The  steam  riveter  as  shown  has  a  cylinder  36  inches  in  diameter  and  a  throat  or  reach  of  6 
feet*  They  are  made  in  a  number  of  sizes  ran^^ing  from  4  feet  to  8  feet  6  inches  and  with  cylin- 
ders up  to  44  inches  in  diameter.  The  design  is  such  that  any  size  of  throat  and  cylinder  can  be 
made  in  combination*  Steam  is  admitted  to  the  cylinder  in  such  a  way  as  to  give  a  quiet 
pressure  on  the  rivet,  in  place  of  the  hammer  blow  which  has  been  one  drawback  to  this  type 
of  tooL 

The  stake  is  cast  steel  with  a  wide  earing  on  the  main  frame  of  the  machine,  where  the 
binding  bolts  pass  through  it«  Tfus  gives  great  lateral  rigidity,  which  feature  is  not  provided 
for  with  forged  stakes.  The  cast  steel  stake  is  also  stiffer  for  a  given  section;  it  will  thus  reach 
into  small  cylinders  and  flues. 

Gxie  Word  for  type,  Fuscous. 


RIVETING  TOTER  AND  EQUIPMENT. 

344 
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RIVETING  TOWER  CRANE. 


This  Hydraulic  Travelling:  Crane  is  used  in  conjunction  with  the  hydraulic  riveter  as 
shown*  The  valve  for  controlling:  it  is  attached  to  the  riveter  directly  under  the  hand  of  the 
operator^  who  is  thus  enabled  to  bring  the  rivets  quickly  and  accurately  between  the  dies.  The 
handling  of  the  work  with  facility  and  accuracy  is  of  the  greatest  importance. 

A  riveting  machine  will  drive  all  the  rivets  that  can  be  given  it,  hence  the  handling  of  the 
'work  to  the  dies  is  all  important*  These  cranes  are  made  of  any  desired  span,  and  of  a  num- 
ber of  sizes  ranging  from  6  to  50  tons  lifting  capacity.  The  travelling  motions  are  operated 
either  by  hand  or  hydraulic  power  as  desired.  These  cranes  are  in  operation  all  over  the 
United  States. 

Code  Word  for  type,  FusellL 


PART  XXII. 

MISCELLANEOUS 

PNEUMATIC  AND  HYDRAULIC 

MACHINERY. 


The  NILES  TOOL   WORKS  Co.  349 


ROTARY  TAPPING  AND  DRILLING  MACHINE. 


This  machine  was  designed  for  tapping  holes  for  stay-bolts,  screwing  bolts  to  place,  for 
drilling  and  reaming  holes  of  all  kinds,  and,  in  fact,  the  machine  is  used  for  a  great  many  other 
purposes.  On  account  of  its  lightness  a  boy  can  operate  it  very  readily*  The  machine 
tuca  at  a  speed  of  175  revolutions  per  minute,  and*  at  a  working  pressure  of  90  lbs.,  it  develops 
2}^  horse  power. 

In  addition  to  the  above,  this  machine  will  roll  out  a  complete  set  of  200  2-inch  boiler  tdbes, 
Incltidtng  both  ends,  in  five  hours'  time*  The  old  method  of  operating  rolls,  with  hand  ham- 
mer and  lever,  not  only  requires  more  than  double  the  length  of  II  Tie  to  roll  flues,  but  is  also 
very  destrtsctive  on  rollers  and  pins. 

The  total  weight  of  this  machine,  in  working  order,  is  26  lbs. 

Code  Word*    Fuscator. 

Price,! 


STAY-BOLT  CUTTER. 
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STAY-BOLT  CUTTER. 


This  machine  was  desig^ned  for  the  purpose  of  ctitting  oH  the  ends  of  stay-bolts  after  they 
been  screwed  to  place  in  the  fire-box  of  boiler.  The  machine  consists  of  a  cylinder  and 
combined;  diameter  of  cylinder  15  inches;  is  operated  by  either  steam  or  compressed  air^ 
^^^Tabiy  the  latter;  and  with  a  working  presstire  of  90  lbs.  will  cut  off  stay-bolts  ran^^ing  in 
^^^x^eter  from  ^4 -inch  to  \  ^4  inches,  at  the  rate  of  1,200  per  hour,  cutting  them  off  the  proper 
^^ajice  from  the  sheet  to  allow  for  heading  over.  By  cutting  the  bolts  with  this  machine,  it 
^^s  not  loosen  them  in  the  plates  as  is  done  when  cut  off  by  the  old  method  of  hanmier  and 
'^'seL    One  man  (laborer)  is  all  the  help  required  to  handle  this  machine. 

Total  weight  of  michine,  in  working  order,  450  lbs. 

Code  Word,  Fuscaturi. 

Price,  %  
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STAY-BOLT  BREAKER. 


This  machine  was  designed  for  the  purpose  of  cutting  out  old  fire-boxes.  One  man  smd  a 
boy  (to  handle  valves)  can  operate  same*  It  is  capable  of  cutting  out  the  largest  size  fire-box  in 
ten  hours.  The  cut  on  opposite  page  shows  a  boiler  on  which  the  fire-box  is  separated  from 
the  shell  or  forward  portion  of  boiler^  as  we  believe  this  to  be  the  most  economical  way;  but 
where  the  other  method  of  taking  out  fire-boxes  b  used^  by  taking  out  the  door  sheet  and  back 
head  the  machine  can  be  operated  just  as  welL  To  begin  work^  cut  out  the  sides  first;  then 
take  your  two  heads,  which  have  not  been  separated,  and  place  on  two  horses,  under  crane, 
and  apply  machine  smd  shearing  hook.  A  simple  split  nut,  whh  cam  movement,  is  used  on 
the  threaded  end  of  the  shear  hook*  The  device  is  very  simple,  saves  hard  work  and  will  pay 
for  itself  in  a  very  short  time  in  a  shop  doing  any  amount  of  new  fire-box  work. 

The  weight  of  machine,  in  working  order,  is  800  lbs. 

Codeword.    Fuscavi. 

Price,  $ 
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THE  "NEW  BOYER"  PNEUMATIC  HAMMER. 


This  lool  b  designed  for  boiler  calking,  chipping  steel  coslings  2nd  meUk  in  other  iorai^' 
I  (tone  cutting  ind  kindred  work.  Air  a.t  any  pressure,  from  20  to  100  pounds  or  more  lo  thi 
I  iquare  inch,  will  operate  it,  but  (or  usual  work  a  pressure  of  not  less  than  80  pounds  for  tlw 
I   metal  working  sizes  and  35  lo  SO  pounds  for  the  stonecutters'  sizes  is  recommendeil. 

The   hose  between   the   hanuner  and  the  supply  main  should  be  ample  in  sixe,  u 

section  directly  connected  with  the  hammer  should  not  exceed  10   lo   M   feet   in   length.     U  a 

greater  length  of  hose  is  required,  a  larger  section  may  be  attached  to  that  coupled  ivitb  the  looL 

Hall-inch  garden  hose  will  answer  for  Ibis  purpose.     Three-eighths   inch   hose    (clolh-lnierMd 

I   rubber  tubing )  is  suitable  for  all  sizes  for  the  section  coupled  with  the  hammer. 

Lubricate  with  a  good  light  oil  (such  as  "Valvoline"  sewing  machine  oil.) 

The  chisel,  or  lool,  should  be  square  and  accurately  made   al   the   end   which   enter 

hammer,  so  that  it  will  fit  freely,  yet  nol  loose  enough  to  have  unnecessary  play:  and,  ^arlul  it 

ol  equal  imparlance,  the  axis  of  Ihe  portion  that  enters  the  hammer  should  be  in  line   with   the 

body  of  Ihe  tool,  so  Ihe  blow  will  be  communicated  directly  lo  the  point  without  springing. 

These  hammers  will  not  operate  if  Ihe  tool  shank  is   not  inserted  its  full   depth   into 

socket,  because  the  shoulder  of  the  tool  must  make  a  close  joint  with  the  abutting   end   of  the 

sleeve,  to  confine  Ihe  air  within  the  cylinder. 

Code  Vord,  Fuscellino. 
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The  spMc  above  the  piston  of  thcM  air 
hoisli  u  mieadfd  to  be  filled  with  oil,  which,  as 
the  load  is  raised,  is  allowed  to  escape  Ihrough 
a  suitable  valve.  The  speed  of  the  hoists  can 
be  easily  regulated  by  opening  or  closing  this 
vaJve,  and  there  is  no  danger  of  knocldng  the  tip 
of  the  cylinder  out  in  cue  the  load  is  suddenly 
released.  Moreover  an  extremely  steady  motion 
of  the  hoist  is  assured. 

a>ECmCAT10NS. 


Siara.            Lift. 

E.tln.al«l  1 

Word. 

C.p.dty 

Fiwili-ro 

400  lbs 

Pusilibus 

Fusilien 

\         f 

i^lbi 

FuaillBde 

I         f 

Fuaillions 

FuaiDnamos.. 

'i       !■ 

gi8olb( 

KIS 

Fusion  aron.. . 

»B»  lbs 

Fu3ionibu»... 

i6                  4' 

38                   4' 

FusionialB.... 

I 


Capacitie)  are  calculated  by   multiplying 

of  cylinders   by   So    pounds  air   pressure 

and  deducting  25  per  cent,    for    friction,  etc 

Ae  the  friction,  and  all  losses,  especially  in  Ul^ 

is  very  much  \es,  than  25  per  cenl,,  the 

capacities  are    all    safely    within    actual    pei^ 
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O    «H 


-\l 


& 


§ 


^ 


A 


1       -e 


% 

< 

D 


II  ll 


-  '9)dlduioo 

gw    J0Ksajdui03  jjv      »*>»ot^o 

.£■? 

a^ ,       -^^iinj       I    8  8  8  8' 


'iioiiBpuno^.I 
.•>Aoqv  ^ii3i3H 

nv  J3AO 


O  O  ON© 

^      ^      ^      ^ 

*       ^       «fc       ^ 

**      ^      ^      *«^ 

'"""r'io'Vovo 


nv  J^Ao 

mJSud'i 


s 
a. 

e 


JO  ja^diuBta 


•?o«d 


•Xannj 
JO  ja^amciQ 


rO  O  O  »0 

^        ^        ^        «. 


•dUQ 


a^iR::RiR 


•J31BA\ 

:SutieinDJi;) 


i^S  1^^  *^^^ 


'^JSiKlf^Slci  Jiv 


Idiuiaiv 


udMOj  ;)SJOH 


T^so  X  X 

W  N  «si  X 
•-  *o  «o  t>. 


joj  p^ilSis^q 
ajnssdjj  Jiv 

aiimiiv  aaj 


8888 


_    V    \^    u- 

X  -  3- 


•ainuiiv 
jdj  suot^nioAa^ 


lO  JjiT^iC 


N 


o 


•a^iojis 


vox  O  N 


u 


ujv 
djnssajj 


t>.o>  o  « 


'J  IV 
ajnssdJd 

MOT 


o  -^rvox 


ES  el 

tn  «  en  (ft 

3  3  3  3 


PRESSURE  PUMPS. 


^H  The  cut  shows  the  geattH  type  of  Prtisurc  Pump  uud  with  the  Hydraulic  Machinery 

^a     dncribed  od  the  previoui  foga.     It  consistiof    four    single-actiitg   Plungen,   having  extcnul 

adjustable  pacicingi,  which  work  into  the  ends  of    cylinders  tuving  central  pA/tilions.     The 

valve  boxes  are  subdivided  into    small   chambers,    easily    accessible   and  capable  c 

heavy  pressure.     Ttie  standard  liiei  are  given  in  the  litl  opposite. 
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o     c 

-     V  t'  2 

o      = 


^ 

6 


X 


o 


O  V 
•X 


T. 


:«:r;;r;^: 


■»♦■      t^     X      00 


o. 


5  **»  i;  «a  o 
-.  rr  /s  »^ 


Cas. 


00 


—      p»      f*i  •-  p<  'O  iono  CO  o^  ^vo  «  •♦si  o  «  a: 


«  =  *« 

O  O  t  CJ4  S 


g-5  g>S  OTJ 


O  O^  a-  O  C^  O^  CT^  !>.  t>.  t^  t>»  1"^  l"^  r^  t-^  txvO  vC  vO  vc  O  \0 


PO>OiOQOOOOOCOOCOCOOOCCOO 


<n  8  ^  S 

a-Ko 


O  QO  Qt*-  »«'-'  «  t>.OaO  5^  JO  «pvO  —  lOOQOOO 


»«     »«     >4      (^ 


•-  «  «  ro 


<^  '^  uo  u^vO  vOvOnOOOOOOO    J0C«OiO>O»C»0«O 


'       -^  ^  m  iCvC  vC  t^  t>.  l>»  ^  O  «  ■'*nO  00  P  •OO  Mtl^P  »0 


s  s 
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ACCUMULATORS. 


The  ctst  represents  a  standard  form  of  acctsmulator^  furnished  with  guide-frame  and 
wiought-ffon  weight-case*  The  cylinder  extends  up  through  the  center  of  the  case^  the  plunger 
being  stationary  on  the  base  plate  and  the  water  passing  through  it  into  the  cylinder.  The 
pump  n  connected  automatically  with  the  accumulator,  so  that  the  steam  is  cut  off  when  it 
roes  to  the  top  of  its  stroke*  A  safety  valve  is  also  provided  on  top  of  cylinder  to  prevent  any 
poisibilfty  of  accident* 

The  weight-case  is  usually  loaded  with  broken  stone,  slag  or  other  convenient  material  of 
no  cost*  Where  it  is  desired,  we  make  accumulators  with  cast-iron  cheese  weights*  These 
accumulators  are  made  in  a  large  number  of  sizes,  with  capacity  to  suit  the  number  and  kind 
of  fnachJTifs  to  be  operated* 

Code  Word  for  type,  Fusorio* 


PART  XXIII. 

CRANES  AND  HOISTS. 
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OVERHEAD  TRAMWAYS. 

SINGLE  TRACK  RAE.TAY  WITH  FLAT-RAIL  TRACK. 


L.rg« 

^^a'i'i!" 

""t"c 

H.n| 

Pundivel 

8'  0 

Fundorlen.... 

Kundulum... 

3,000 

JSS 

Funeble  

10,000 

4'  0 

■er.  Uaeh 

"" 

..« 

$975 

»-r 

1  15 

10.50 
11.16 

170 

13.50 

ISOO 

;i 

Tin-  A'/LES  TOOL    WORKS  Co. 


OVERHEAD  TRAMWAY 

WITH  CHANNEL  BEAM  RAIL. 


PRICE  LIST. 


Code                 fepaciiv  iw 
\Pord.          1          Ponndi. 

iween  Hsnger 

Price  Per 
Pool. 

Prin:  Df 

Knell'  L-un.1. 

Funcmls 

FnaCTBTumn.. 
Fonerarooo- 
Faneraa") 

SOO-    1,000 

4.O00-  5,000 
8.000—10,000 

5'  1(1  6- 

».3S 

(9.0O 
W.SO 

il    I 
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Code 
Word. 


STANDARD,  STYLE  A, 


LIST  OF  HOISTS. 


Capacity 
in  Pounds. 


Price  Com- 
plete witli 
Chiin. 


Ileif^ht  of 
Lift. 


Furfasse 

Furfatore 

Furfavamo....j 
Furfavate.  ...1 
Furferanno...! 
Furferebbe  . .  i 

Furferemo | 

Furfcresti , 

Furfero  

Furfurem.  ... 
Furfurcos... 

Furfuris 

Furfurol 


500 
1,000 
2.000 

3a» 
4,000 

6,000 

8,000 

10.000 

12,000 

16,000 

20,000 

24,000 

30,000 


:f 8' 

f 8' 

t 8' 

S 8' 

» 9' 

% ,  10' 

% '  10' 

S 12' 

% 12' 

% 12' 

% I  12' 

I    I  12' 

5 12' 


Weight 

Complete 

with 

Chain. 


30  lbs. 

50  lbs. 

6s  lbs. 

85  lbs. 
120  lbs. 
175  lbs. 
240  lbs. 
30T  lbs. 
350  lbs 
450  lbs. 
650  lbs. 
73.)  lbs 
850  lbs. 


Price  for 

Hach   Foot 

of  Kxtra 

Lift. 


% 
% 
% 
% 

% 
% 
% 
% 
% 
% 
% 
% 
% 


Shortest 

Distance 

Between 

Hooks. 


3' 
3' 
3' 
4' 
4' 


16' 
18' 
21' 

% 

30' 
.32' 

34' 
o' 

3' 
9' 


Note. — Figures  in  third  column  give  height  to   which  blocks  with   regular  length  of 
chain  will  raise  the  load  from  the  floor  on  which  the  operator  stands. 


LIST  OF  TROLLEYS. 


Code  Word.     "A"    Plain  Trolleys 


Price. 


C^e  Word.      ••«•  (beared  Trolleys 


Furgault. 


iFuriandi •  1     ton    capacity 


ton    capacity    % 

Furgon iH  tons  capacity    % j  Furiandos !  i^  ton    capacity 

Furiabit 12     tons  capacity    % JiFuriarent 2     tons  capacity 

Furiabitis |  3     tons  capacity  '% I  Furiaiile 3     tons  capacity 


Furiabunt 4 

jFuriaccia I  5 

Fnrialiter |  6 


tons  capacity 
tons  capacity 
tons  capacity 


% 
% 


ii 


Furiatilis ■  4 

Furiaturum  ..|  5 
Furiaverat ....  o 


tons  capacity 
tons  capacity 
tons  capacity 


Price. 


% 
% 
% 

I 
S 
% 
%. 


f4ote«  These  troDeyB  are  designed  to  travel  on  lower  flanges  of  I  beams*  They  are 
built  ^irith  &>ttr  stngle  flanged  wheels  which  are  turned  and  run  on  large  steel  pins  in  anti- 
frfctsoo  roller  bearings. 

In  the  geared  trolleys^  which  are  preferred  when  it  conies  to  heavy  speedy  movements  and 
snore  or  less  heavy  loads,  the  length  of  hand  chain  is  calculated  for  a  beam  twelve  feet  above 
the  floor  levcL    For  every  lineal  foot  of  height  add  40  cents  to  above  price. 
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PORTABLE  CHAIN  HOISTS. 


Sing 

e  geared  Hoist  for  aires  up                  I> 
1015*  tonacapaciiy 

PRICE  LIST 

uMe  Ucarf 

d  Hmsl  for  -,i 
s  and  over. 

1 

Kl 

Cupacfiy  of 
Hoi  It  Id  Lbi. 

'^S^ 

s-as'. 

WelKhl, 
Complele 

?rtc«  for  Bacb 

Bctwm 
Boaki 

Furatim 

Furatoii 

Foratrici  .... 

Furbelow..,!! 
FurbMia 

SOO 
1,000 
1,000 

6,<oo 
tl,oco 

3o!ooQ 

as  lbs. 

88   bs. 

i.W  b»- 
17s  hs. 
J40  bs. 
300  U. 
345   b». 
400  bl. 
645  b.- 
83"  Iw, 

■9;: 

1 

s 

8 
9 

f 
1 

\ 

1 

t 

Furcale 

Fur"i«"  !!! 

Furbishes 

1 

S      .... 
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COMBINED  HOIST  AND  TROLLEY. 

STYLE  "B.** 


The  illustration  on  pagfe  369  shows  a  style  of  trolley  for  service  on  a  traveling  crane  vt^ 
has  the  hoist  motsnted  in  the  trolley,  not  hung  below  it,  thus  giving  more  head  room.  Tbt 
gearing  and  the  bearings  are  kept  larger  than  b  possible  in  the  portable  form  of  hoists.  As 
automatic  brake  will  hold  the  load  stationary  at  any  point  of  the  lift  The  shafts  and  uk* 
run  in  anti-friction  roller  bearings,  thus  securing  the  highest  efficiency  po«ibk«  The  boist  it 
also  provided  with  a  break  lever  so  that  the  load  can  be  lowered  more  rapidly  than  cooU  be 
done  by  pulling  backward  on  the  hand  chain*  In  other  respects  the  trolley  is  similar  to  the  one 
shown  on  the  traveling  crane  as  per  cut  on  page  372,  has  four  double  flanged  wheels  and  ii  pfO" 
vided  with  hand  wheel  and  gearing  for  driving  it  across  the  bridge* 


HAND  TRAVELING  CRANE 

■«'ITH  SINGLE  1  BEAM. 


Titb  geared  trolley  lo  be  worked  from  floor  by  an  endless  hand  chain.  Bridge  is  made  ot 
tin^  1  Beam  with  trolley  running  cm  lower  flanges  of  same.  All  motioiu  are  effected  by 
endleH  band  chain*. 

Bridge  and  trolley  wheels  are  turned  in  the  grooves,  have  anti-lriction  roller  bearings  and 
wodt  very   iredy  without  a  jar.     These  crftites  arc  very  strong  and  dumblc  and  cauie  oo 


SPECinCATlONS. 


Fiinnbaris... 
Pliii(elatnr...| 
Fang  etrde-..| 
P«iigeiidU....i 
'  f"""  ten  tern... 

'JinghMo 

Fnngihle 

i^ipm 

iFmjgitnr. 

iPmror 

iniipwitjr 


s"u 

Sharttrst  DU- 
Toi>  nt  Trolley 

Prices 

dinplele 

Per 

'£■■ 
1 

so' 

I 

I -... 

1 

S:::::::::: 

s 

':.::::::: 

( 

t 
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a^i?-:; 
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JZ 
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SWING  CRANES  WITH  TRAVELING  HOIST- 


STYLE  "D; 


**T\f 


Mast  and  Jibs  are  made  of  \  beams,  the  four-wheel  trolley  running  on  the  lower  flanges  of 
the  Jib  and  carrying  the  chain  block«  The  load  is  always  self-sustained  by  the  automatic 
action  of  the  patent  safety  break  so  that  the  hand  chain  may  at  any  time  be  ^*let  go^  in 
'which  case  the  load  will  remain  suspended  and  will  not  run  down. 

SPEanCATIONS, 


Code 

Word. 


Forioso-.. 
Furlong... 
P*ur  lough. 
Funnint.. 
Furnaccis. 


No.     Capacity. 


1  I   looo  lbs. 

2  1500  lbs. 

3  2000  lbs. 

4  5000  lbs. 

5  4000  lbs. 


I'or  Hoist 

of 

For  Radius 

or  less. 

or 

Less. 

10' 

10' 

10' 

10' 

12' 

12' 

12' 

12' 

12' 

12' 

Price  Com- 
plete with 
Trolley  and 
Hoist. 


S    !$. 

I $ 

f * 

%   :«. 

5 .1 


For  Each 

Add'l  Foot 

of  Hoist. 


PART  XXIV. 

BLOWERS  AND  FORGES. 
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STEEL  PRESSURE  BLOWERS 


FOR  CUPOLA  FURNACES  AND  FORGES. 


Great  pains  have  been  taken  to  simplify  the  construction  of  tfiese  Blowers,  and  to 
strengthen  all  parts.  Any  machinist  of  ordinary  skill  will  readily  understand  how  to  adjust, 
keep  in  order  and  repair  them.  They  are  built  heavier  and  stronger  than  formerly,  particularly 
in  the  running  parts  which  are  most  subject  to  wear.  The  fact  that  these  Blowers  have  been 
run  continuously  for  twenty-five  to  thirty  years,  without  any  repairs  whatever,  is  sufficient 
evidence  of  their  durability. 

Attention  a  called  to  the  journal  boxes,  which  contain  many  new  and  useful  improve- 
ments over  the  old  ones*  Duplicate  sets  of  these  journals  will  be  furnished  to  purchasers 
drsiring  them,  at  a  small  advance  above  cost. 

SPECIFICATIONS. 


Code 
Word. 


j  Outside 

Xo.  of  Diam. 

Blower.  of 

;  Outlet. 


Oang:a 

Oansrabis.... 
Oang^amoD. 

Oangrart 

Ganffbett.... 

Gan|?^ers 

<.TanKetidis.. 
Oanf^fisch.. 
Gan^hauer.. 
Gan  fir  hero.... 
Ganizrliao  .... 
Gan^orra.... 
Ganjroso 


oooo 

oo 

o 

I 

2 

3 
4 


7 
8 

9 
lo 


2K" 

3H" 
4" 

An" 

(>%" 

8?»" 
loji" 

12" 

i6" 


Diam.  of  : 
Pulley. 


iji" 

25'8'' 

3" 

y^" 

}>n" 

4H" 
5" 

5:n 

7H" 

9'/i" 

loH" 

^8 


v;" 


12M" 


Face  of 
Pulley. 


Ilk" 

2H" 
2W 
2U" 

3" 

4" 

4''i" 

§•* 
8" 


Number  of  Pulleys 
ou   Blower. 


Nos  oooo  to  3  in- 
clusive have  only 
one  pulley. 


Nos.  4  to  lo  in- 
clusive have  two 
pulleys. 


■1 

if. 
I 

s 

r 
s 


Price. 


\Vhen  one  pulley  only  is  used,  it  is  placed  on  the  right  hand,  a.s  one  faces  the  outlet,  and  the 
Blower  is  desig^nated  as  right  hand.  When  desired,  the  smaller  sizes  can  be  fitted  with  two  pulleys. 
All  sizes  are  regularly  built  to  discharge  horizontally  at  the  bottom,  but  can  be  built  to  order  to  dis- 
charge either  horizontally  at  the  top,  directly  upward  or  directly  downward. 
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STEEL  PRESSURE  BLOWERS. 


In  the  cotutruction  of  these  Blast  Wbeels  a  hi£;h  degree  of  mechanical  nicety  and  tkiO  > 
called  into  play.  TEiey  are  now  made  of  the  best  composition  bronK  and  sheet  stccL  Thef 
are  accurately  balanced  by  a  process  ivhich  has  been  adopted  after  years  of  experimcntiRt,  aod 
which  has  been  found  to  be  the  only  system  whereby  the  center  of  gravity  in  a  rapidly  routine 
body  is  brought  practically  to  coincide  with  its  mechanical  center,  and  as  nearly  at  possible  a 
theoretically  perfect  balance  obtained.  Every  wheel  is  tested  thoroughly  and  made  to  run 
smcMlhly  and  without  appreciable  vibration  al  the  maximum  soeed  before  leaving  the  wo^. 
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STEEL  PRESSURE  BLOWERS. 


SPEOnCATIONS. 


38' 


rode 
Word. 


Oanf^zuR 
Oanhador. 
Oanhanca 
Oanhpvel.. 
Ganientis  . 

Oanitre 

'Oanizes 

JGannille.... 
jGannys  .... 
Ganoga  .... 
Ganosos .  . 
Ganozze... 
Gansette... 


Number 

of 
Blower. 


I 

2 
O 

4 

5 
6 

mm 

9 

ID 
II 

11^ 
12 


Height 

in 
Inches. 


12^ 

15' 

2o' 

,1 


If 


3°; 

35 
40' 

45' 
56' 
66' 


Diam. 

of 
Outlet. 


3H" 
4" 

^w 

5H" 
5^" 

10" 

12Vi" 

18" 
20" 


Diam. 

of 
Pulley. 


2S4" 
2«" 

3Ji" 

4" 

4W" 

4'/^" 

5" 
6" 

/ 

8" 

10" 
10" 
12" 


Face 

of 

Pulley. 


IH" 
2K" 
2H" 

3" 

3" 

3H" 

4H" 

4W" 


,'/ 


5 
5K' 

7" 
8" 
8" 


Diam.       Length 

of  of 

Bearing..  Bearing. 


i" 
\W' 

in" 
i?4" 


3K" 

4H" 

4U" 
5H" 

w; 

6«" 

7iV' 
8K" 

9K«" 


10 
II 


// 


Price  with 
Counter- 
shaft. 


% 
% 
% 
S 
% 
S 
t 

% 
% 
% 
% 

% 
% 


Nos.  I  to  6  Blowers  inclusive  have  one  pulley.     Nos.  7  to  12  have  two  pulleys. 


jto 
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COUNTER-SHAFTS  FOR  STEEL  PRESSURE 
BLOWERS 


These  eountcr-shafls  are  specially  designed  for  driving  SUel  Preoure  Bloven.  Tlx 
thtfts  ^nd  pulleys  m  properly  proportioned  lor  the  work,  and  al!  built  oi  tlu  best  d 
materials.  The  shafts  are  of  tleel  accurately  lumed  (o  siw,  the  pulleys  light  but  strong.  And 
carefully  balanced,  and  the  boxes  well  babbitted,  easily  adjustable  and  provided  with  cil 
drip  cups. 

Then  so  ordered,  tight  and  loose  pulleys  are  furnished  at  a  nominal  ailditional  price,  i 
place  of  the  usual  single  puUcy  driven  by  oiain  belt. 


The  NILES  TOOL    WORKS  Co, 


383 


COUNTER-SHAFTS  FOR  STEEL  PRESSURE 

BLOWERS. 


SPECIFICATIONS. 


Code 
Word. 


Number 

of 
Blower. 


Gantzeit 

1 
ooco 

Ganymede.... 

00 

Ganymedis... 

0 

Ganzebout  ... 

I 

Ganzelever... 

2 

Ganzeneb 

3 

Gazenhok 

4 

Gazen€X)g 

\ 

Ganzenpoel... 

Ganzenvet. . 

7 

Ganzepe 

8,9 

Ganzepoot... 

9,  10 

Diameter 

of  Pulley 

Driving 

Blower. 


14" 
16" 
18" 
21" 

24" 

28" 

32" 
36" 
42" 
48" 

54" 


Diameter  of 
Pulley  driven  by 

Main  Belt 
from  Line  Shaft. 


5^.6' 

6,7 

7.8 

7,  8.  10 

8,  10,  12 
10,  12,  14 
12,  14,  16 

12,  \±t  16,  18 
14,  10,  18,  20 
18.  20,  22,  24 
18,  20,  22,  24 


Diameter 
of       I 
Shaft. 


t. 
I. 
I. 
I. 
f. 

$ 

f. 

t. 

S. 

t. 

I 


Price. 


Number  of 

Pulleys  on 

Blower. 


Nos.  0000  to  3  in- 
clusive have 
only  one  pulley. 


Nos.  4  to   10  in- 
clusive have  two 
pulleys. 


In  ofdering  Blowen  with  Counter-Shaft  pulleys,  the  purchaser  should  always  be  par- 
te give  the  ^ccd  of  main  line  of  shafting  and  the  largest  pulley  that  can  be  used  thereon, 
so  that  puUeyi  may  be  sent  to  suit  the  circumstances.  It  is  desirable  to  get  as  much  speed  as 
powrfMr  £rom  main  line.  Always  use  as  large  a  pulley  as  possible  on  counter-shaft  for  main  belt. 


I 
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POWER  FORGES. 


Tbit  iorgt  ii  for  general  work  in  shops  where  power  is  used,  and  on  a  peat  v 
woric  will  save  the  labor  of  a  helper.     It  has  14-tn  fan,  givtng  capacity  for  the  heaviest  kJ 
work,  and  is  built  complete,  with  tight  and  loose  puUeyi  also,  cul-oH  for  the  blast,  bv  which 
fire  can  be  regulated  to  any  degree. 

POWER  FORGE  No.  a 
Code  Tord.  Met, 

GarapiDO  Power  Forge  No,  0— With  Water  Tank    .    

Gararoba  Power  Forge  No,  0— Without   Water   Tank       SUM 

Garaia      Power  Forge  No.  0— With  Waler  Tank  and  Hand-Power  Attachment!  OM 

Gutto*      Power  Forge  No,  0— With  Hand-Powrr  and  without  Waler  Tank       5&iX» 

Forge  No.  0-Fan,  14  in.:  siie,  23x50  in,;  weight,  250  lbs. 

As  noted,  we  can  also  furnish  hand-power  attachment,  for  use  at  times  when  si 

ii  not  available,  making  it  a  very  complete  machine. 
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HEATING  FORGE  NO.  32. 


Ve  can  furnish  any  o!  Iheae  Forges  arrangftl  to  suit  Iht  variou:  kinds  of  wort.  Nos.  32, 
33,  34,  35,  36  and  37,  are  mid*  with  openings  on  on«  or  bolh  sidts  and  coal  clioU  on  on<  or 
both  ends.  Abo  with  openings  on  one  or  both  ends,  and  coal  chute  on  one  or  botli  sides.  No. 
32  and  33  with  opening  on  bolh  ends  make  a  very  desirable  double  forge  ior  short,  light  work. 
Forge  No.  35  is  especially  designed  for  heating  axes,  hatchets,  hammers  and  similar  goods:  has 
long,  narrow  fire-ptace;  and  is  very  economical  oi  fuel. 
I  Vc  can  fumlfb  special  sixes  and  styin  at  short  notice  and  moderate  coiL 

I  TABLE  OF  SIZES. 


GaniopTcT... 
GanEpacht.. 
GanztaeiiE  - 
GsnxlOD 

GsDzwelt 

Garacbidc .  . 


i«- 

PH., 

X.O" 

III" 

1 

J 

»44" 

mo" 
.40" 
»I4" 

» 

» 

» 
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STATIONARY  BLAST  FORGES. 


These  Forgis,  allhougb  Eight  in  ippearancc,  ire  very  strong:  art  cheaper  and  ch-ich  hind' 
totntt  ihan  (he  brick  forge,  and  can  be  easily  moved  when  desired. 

No.  00s  Forge  has  large,  deep  fire-pan,  with  heavy  luyen,  and  i*  npfci«lly  iniended  for 
heavy  work;  is  complete  In  every  respect,  combining  coal  box,  water  tank,  and  bUn  £ate  witil 
lever  in  tuyere. 

Ve  do  not  furniih  a  "hood"  with  any  of  these  Forges,  unless  especially  ordered  extra.  The 
usual  practice  is  to  hang  a  "canopy  hood"  over  Ihcnu 

^  SPECIFICATIONS. 


C..w„. 

No. 

Hclghlor  t^aa, 

Si«<.f  Pwi, 

-  1 

Gar^Kuay 

. 03 

26 

26 

»6 

6I1I4B 

'.:z 
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;"::::::::":::: 

.GarBmone 

— 

PART  XXV. 

presses: 


Code 
Word. 

».. 

.,„... 

Bed  tQ^lide'ccnici  of 

Down.         t'prtghi. 

BCIWMK 

DitBrd 

■Jrsjs' 

WeiBhl 

P>l«. 

F».lo„..., 

. 

!«" 

6" 

jK"                3"          SMnt7>*",         2" 

jciolbs 

J- 

^ 

^_                                                                             _^^^^^^ 

1 
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FOXJR-POPPET  DROP  PRESSES. 

Made  with  heavy  e^-iron  poppets  and  ittcl  ktcw*. 
SPEOFICATIONS. 


w.y. 
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No.  3  Punching  Press. 
AN  IMPROVED  SOLID  FRAME  PUNCHING  PRESS. 
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STEAM  HAMMERS. 


We  call  a.ttea(ioa  to  (bis  very  complete  liil  of  Steam  Kammen  for  all  dutiei,  covtriBgyfl 
believe,  3  wider   range   than  that   of  any   other  make  in  the  Unittd  Statu,  tfwlijtln;  9 
Stand  Machines  (rom  150  IQ  2500  pounds.  Double  Slaod   Hammers  from   1100   p( 
tons,  falling   weight;  abo  Steam   Drop   Hammers,  Helve   Hammers,  and  L«CDmotiv(  Filfl 
Hammers,  in  numerous  sizes,  in  ttandard  desi|>ai  or  made  to  meet  the  tpedal   wants  of  D 
facturerf. 
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PATENT  SINGLE  STAND  STEAM  HAMMERS. 


These  Eianunen  bave  it  patenl  slide  vaJve,  which  it  perfectly  balanced,  very  easily 
handled,  and   has   the  greatest  durability. 

The  valve  gear  is  always  positive  in  its  action,  simple,  easily  got  at,  and  not  liable  la  get  out 
of  order;  requires  only  boy  lo  handle;  automatic  continuous  blows,  or  a  blow  of  any  inteniity, 
can  be  had  at  will. 

A  patenl  cylinder  cushion  head  prevents  injury  to  cylinder  ihrough  carelessness  or 
olherwise- 

This  h.mmer  has  the  automatic  and  drop  hammer  qualities  combined,  requiring  the 
blacksmith  only  to  pul  it  in  operation.  One  or  any  number  of  blows  can  be  given  al  will; 
wfien  the  lever  is  released  ibe  Hammer  wil!  rise  and  stay  up  ready  for  the  next  blow. 

Piston  can  be  raised  above  top  of  cylinder,  to  admit  of  placing  in  new  rings  without  dis- 
connecting rod  from  ram. 

Adiustable  ram  guides  of  "V"  form  readily  take  up  all  wear.  They  have  a  solid  back- 
ing on  the  main  frame. 

Complete  foundation  drawings  and  specifications  furnished  with  each  Hammer. 

SPEaFlCATlONS. 


Code  Word. 

1  Kalling  Wrtghl. 

LeoBtho 

atmlte.  Dism  ofCylliidcr 

G»r80te. 

15a  lbs 

16 
if, 

JO 

■hi. 

i" 
V- 

la'' 
13" 
14" 

Gsigousse 

Gugoylra 

GarBOiis 

400  lbs 
800  lbs 

G^Kir:::::::':::::::: 

Garherd 

Gariandto 

Garidelle 

iiSti  lbs 
Ijrw  lh« 

\~^1""'"."""1: 
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PATENT  DOUBLE  STAND  STEAM  HAMMERS. 


The  ctft  represents  a  line  of  Double  Stand  Hammers  up  to  10  tons.  Larger  machines  are 
usually  made  of  special  form  to  suit  the  duty  for  wiiich  they  are  intended* 

The  valve  {[ear  is  positive  and  simple^  easily  gotten  at  and  not  liable  to  get  out  of  order* 
It  requires  only  a  boy  to  operate  it*  Automatic  continuous  blows  can  be  struck,  or  single  blows 
of  any  desired  intensity,  at  will  of  the  operator* 

A  patent  cylinder  cushion  head  prevents  entirely  any  damage  to  cylinder* 

The  adjustable  ram  guides  are  of  ^V^  form,  and  take  up  all  wear*  They  have  a  solid 
backing  on  the  main  frame  of  the  machine* 

Foundation  plans  and  specifications  furnished  with  each  Hammer* 

SPECinCATIONS* 


Code  Word. 

Falling  Weight. 

I^eugth  of  Strolte. 

Diam.  of  Cylinder. 

Price. 

Gariofilo 

Garishly 

I  TOO  lbs 
1500  lbs 
2000  lbs 
2500  lbs 
3000  lbs 
4000  lbs 
5000  lbs 
oooolbs 
8000  lbs 

21" 
26" 

30" 
30" 

33" 
42" 
48" 
48" 
54" 

10" 
11" 
13" 

1 

$ 

fi 

Garishness..... 

Garissoles^ 

Gariteios 

Garites 

14"               % 

14"                % 

18"                fi  

Gariwald 

18" 

«  

Garizim 

Garknecht 

20" 
22" 

% 

1 

PART  XXVII. 

BULLDOZERS. 


PART  XXVII. 

BULLDOZERS. 
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AN  IMPROVED  IRON  GRINDSTONE  FRAME 


Theic   frames  ar<  nMt,   strong  and  durable.      The  framea  are   cast  all  in  ow  V*^ 
provided  with  shield   grinding  rest  and  extra  heavy  arbor  running  in   babbcled  ham  *™ 

driving  pulley  of  ample  dimensions.  It  also  has  hole  lapped  in  bottom  for  draining  purpC"' 
The  very  best  stones  are  lomishedi  they  should  run  for  ordinary  work  from  600  lo  lOM  **" 
per  minute.     We  keep  in  stock,  for  quick  delivery,  the  iollowing  siieu 


GebeHt.      24z3S:  or  4      

.     $20.00 

Gebet.        26i34;  or  4 

23.00 

Gebeugl.    3(ht3S;  or  4 

28.00 

Gebieten.  36x4      or  S 

44.00 

Gebieer.    Wx4      or  5    

48.00 

The  NILES  TOOL   WORK'S  Co. 


GRINDSTONE  BOX. 

Improved  Pattern. 
TO  TAKE  A  STONE  4  FEET  DIAMETER  AND  8  INCHES  FACE. 


Deugned  to  tmeX  the  requirements  o\  modern  machine-sbop  practice. 

The  trouf;h  is  a  single  casting,  mounted  on  (our  wheels;  stonf  u.  hung  on  a  square  wrought 
iron  arbor,  secured  sideways  by  large  nuts  and  flingesi  bearings  are  large,  self-oiling:  will  run 
urithoul  attention  for  weeks. 

The  grinding  rest  permits  the  water  running  over  il  to  return  lo  the  tr.iugh. 

When  the  ilone  becomes  smaller,  and  a  change  of  pulleys  is  necessary  to  keep  up  the  speed, 
the  bell  need  not  be  cut  but  the  bo](  moved  lo  accommodate  the  change. 

The  box  may  be  wheeled  to  the  door,  hand-hole  plates  taken  off  and  trough  slushed  for  the 
removal  of  all  sediment,  permitting  a  shop  being  kept  neat  and  tidy  and  preventing  sand  and 
water  trickling  from  one  floor  to  anoliur. 

SPECIFICATIONS. 


1   l'»lcWDrd.                                                          For 

Wcifht.           Prj«. 

Noroinfh  Gtind^tone  Box.  with  StODC  and  Dl«l3|Hfl^^^lB 

fc-J 

BENCH  TOOL  GRINDER.  ^ 

This  Bench  Tool  Grinder  is  designed  to  sharpen  machinisls'  tools  of  all  kinds,  runjint ' 
corundum  wheel  in  water,  the  gracle  of  wheel  varying  lo  suit  the  kind  of  work  lo  be  i""' 
The  particles  oj  corundum  composing  the  wheel  are  hard  and  sharp,  and  will  cul  m^nv  I''''' 
faster  Iban  the  ordinarv  grindstone.  It  lakes  up  less  room:  it  is  cleaner;  it  makes  no  otlEDS'^ 
smell,  and  is  the  cheapest  general  tool  grinder  ever  produced.  This  machine  can  be  lel  uf  ifl' 
where,  taking  up  bench  room  of  only  22x12  inches,  thus  allowing  several  lo  be  locartd  M  > 
floor  in  large  shops,  having  Ihem  conveniently  situated  lor  the  men,  so  as  to  avcrid  wiUoAI 
distances  lo  sharpen  a  looL  The  saving  of  time  in  this  way  ajone  will  soon  pay  lor  Ihi  >n^ 
cosi  of  the  grinder.  A  special  corundum  wheel  has  been  adopted  for  use  in  this  grinder.  vtM° 
by  reason  of  its  parous  nature  is  constantly  moist,  and  in  consequence  all  danger  of  driving  l'" 
temper  from  tools  is  avoided. 

Set  the  grinder  on  bench  or  stand,  slightly  pitched  to  the  Iront,  the  near  edge  of  pan  prajt^' 
ing  over  the  bench.  The  water  runs  to  the  iront  t  where  a  hole  isdrilled),  and  into  i  buc^ 
or  pail,  wliich  can  be  swung  from  a  hook  provided  undemealh  the  pan.  A  W3«te  pipe  ci 
attached  lo  run  the  water  off,  if  desired. 

Speed  of  wheel,  7O0  to  900  revolutions  per  miaotc 


rode  Word. 

PHn, 

With  loii  inch  Wbeel,  Single  or  Double  t>ult«r»  

With  loii  inch  Wheel.  Single  or  Double  Pulleys 

Countershaft 

PS.CO 

9  3-Sf 
Its  08 

Adjustable  Anicle  Real,  with  Traverae  Table 

^ 
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SPEOnCATIONS  OF  EMERY  GRINDER  HEADS. 


Emery  Wheel. 

I 

Diam.     Face.      Hole. 


PuUev. 


Diam. 


8" 

I" 

,     5=" 

10" 

iH" 

M" 

12" 

2" 

1   1" 

10" 

iM" 

i  iH" 

3" 

1  »'^" 

18" 

3'^" 

!  iK" 

2" 

251" 

3^" 
4^  &5K" 

5&6" 
55i  &6ii" 


Face. 


It 
r* 
1'" 


>> 


\^' 


2 

2^; 

3U" 
3?i" 
4^i" 


Distance 

Between 

Wheels. 


HeiRht 

Weight 

to 

Ready  for 

Spindle. 

Shipment. 

5K" 

10  lbs 

6^" 

35  lbs 
65  lbs 

7fi" 

9" 

105  lbs 

loJi" 

165  lbs 

iiH" 

255  lbs 

SPEanCATIONS  OF  COLUMNS. 


Height. 


36V" 
2A" 
31 «  ' 

284" 

25  H" 
23" 


Base. 


13x16" 
14x18" 
16x21" 
i8x  m" 
20x27" 
22x30" 


Table. 


12x15" 

14x18" 

16x21" 

18x26  J4" 

20x42" 

22x375^" 


imensions  of  Countershafts  see  page  459. 


Weight 
Ready  for 
Shipment. 


95  lbs 
115  lbs 
155  lbs 
2«'5  lbs 
255  lbs 
315  lbs 


Style. 


With  Waterpot 
and  Shelf. 


Without 
W-P.  &  S. 


PRICE  UST  EMERY  GRINDERS. 


d.* 

Size. 

8" 
10" 
12" 

;^" 

18" 

Cumplete  with 

Column  and 

Counterehaft. 

Complete 

with 
Column. 

Column 
Only. 

Grinder 
Head 
Only. 

-1 

Counter- 
shaft 
Only. 

••••. 

$18.00 

27. CO 
40.  CO 

56.00 
70.00 

84.00 

Si  1.50 
19  00 

30.50 
42.00 
5300 
64.00 

^  7.50 
9.00 
10.50 
12.00 
1300 
14.00 

1  400 

10.00 
20.00 
30.00 
40.00 
50.00 

1  6..S0       ' 
8.00 

9.50 
14.00 
17.00 
20.00 

frshafts  for  these  Machines  arc  shown  and  Specifications  given  on  pages  45S  and  459. 
ode  words  given  are  for  ihc  complete  machine  with  column  and  countershaft. 
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IMPROVED  AUTOMATIC  KNIFE  GRINDER. 


This  marhinf  is  desis:ned  to  grind  knives  for  planers^  P^P^i^  cutters,  tobacco  cutters,  tzjg 
cutters,  iron  shears,  and,  in  fact,  knives  of  any  sort.  The  column  is  large  and  very  stiff,  the 
bed  does  not  spring  when  the  machine  is  bolted  to  the  floor  as  it  would  be  liable  to  do  if  it  were 
supported  by  legs. 

The  wheel  is  carried  on  a  steel  spindle  running  in  extra  long  bearings  fully  protected  from 
dust.  It  is  mounted  on  a  carriage  which  is  fed  to  the  work  by  hand  or  automatically.  The 
-water  hood  is  so  arranged  that  all  water  is  distributed  directly  on  the  wheel  in  front  of  the  knife. 
A  raised  surface  inside  the  hood  leads  all  waste  water  and  spray  directly  back  to  the  patented 
siphon  tank.  No  water  will  pass  outside  the  hood,  and  the  table  is  so  arranged  that  no  water 
will  remain  upon  it.    The  table  has  automatic  power  feed  in  both  directions. 

The  angle  iron  on  which  the  knife  is  clamped  is  very  strong  and  is  arranged  so  that  the 
wheel  will  grind  toward  the  edge  or  the  angle  iron  may  be  reversed  and  the  knife  be  ground 
toward  the  butt.  The  angle  iron  holding  the  knife  is  moved  to  the  wheel  by  small  hand  screws 
at  each  end.  By  this  device  the  edge  of  the  knife  may  be  brought  perfectly  parallel  to  the 
guides  on  which  the  platen  travels,  after  which  the  emery  wheel  is  brought  to  the  knife  by  the 
hand  wheeL  The  center  of  the  angle  bar  is  encircled  by  a  split  yoke,  and  by  loosening  a  screw 
in  the  yoke  the  knife  may  be  swung  into  any  desired  pitch  to  the  wheeL  The  platen  is  very 
wide  and  travels  on  wide  ways.  The  machine  has  single  pulley  or  tight  and  loose  pulleys. 
We  furnish  overhead  waterpot  and  drip  for  price  named. 

Size  of  base  on  floor,  26  ins.,  x  32  ins.    Height  from  floor  to  center  spindle  38  ins. 

Countershaft  has  tight  and  loose  pulley  10  x  4,4  in.  Driving  pulley  14  in.  x  4>^  in.,  and 
should  run  about  200  revolutions  per  minute,  giving  the  emery  wheel  a  speed  of  350  revolu- 
tions per  minute. 

SPECIFICATIONS. 


Code  Word. 

For 

Weight. 

Price. 

■Gaudiosa 

Gaudivis 

Gaudriole 

Gatifou 

26-in.  Knife  Grinder,  with  24-in.  wheel,  T.  &  L.  Pulley 

30-in.  Knife  Grinder,  with  24-in.  wheel,  T.  &  L.  Pulley  ... 

36-in.  Knife  Grinder,  with  26-in.  wheel.  T.  &  L.  Pulley  ... 

Add  $25.00  to  list  price  for  automatic  cross  feed  of  the 
wheel  to  the  work 

Add  $25.00  to  list  price  for  automatic  pump  and  con- 
nections 

Price  of  countershaft  for  this  machine,  extra 

1 ,200  lbs. 
i,doolbs. 
1,000  lbs. 

I187.50 
200.00 
250.00 

18.00 

fiaufre 

Gaufroir 

Boxed  weights  are  20  per  cent,  greater. 

For  knives  50  inches  and  longer,  write  for  circulars,  etc. 
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AUTOMATIC  SURFACE  GRINDING  MACHINE. 


This  machine  is  iatendtd  for  grinding  lU)  nirla.1  surfaces,  where  great  accuracy  is  required. 
The  machine  has  a  very  heavy  base,  supportine  bDlh  Ihe  lible  and  the  wheel  direclly  from  Ihe 
floor,  thus  insuring  great  stiffness. 

Tile  bed  which  supports  the  tabfe  has  mechanism  to  carry  the  work  back  and  forth  auto- 
matically under  (he  wheel,  or  the  automatic  features  may  be  dispensed  with  at  wilL  Adfusl- 
able  stops  are  provided  lo  limit  ihe  stroke  to  any  desired  length,  or  the  lever  in  front  of  Ihe 
machine  may  be  used  to  stop  and  start  the  table  instantly  at  any  point. 

The  macliine  will  grind  (he  surface  of  its  own  table,  thus  insuring  (he  accuracy  of  all  work 
done  upon  il.  The  emery  wheel  spindle  is  self  oiling,  and  is  provided  with  ample  bearings  in 
Icnglh  and  diameter. 

The  emery  wheel  is  raised  or  lowered  by  a  hand  wheel  and  worm  gear,  and  is  capable  of 
very  fine  adiustmenl.  Graduations  oa  the  hand  wheel  indicate  the  amount  of  this  movement. 
Tile  emery  wfieel  has  self-regulating  cross  feed  in  both  directions,  with  adjustments  (o  secure  ai 
much  or  as  little  feed  as  desired.  The  feed  is  arranged  lo  shift  at  one  end  or  at  both  ends  of  the 
table:  thereby  economizing  greatly  in  time.  A  guard  is  put  on  and  around  the  table  so  that 
water  may  be  used  if  desired.  An  automatic  pump  is  furnished  when  ordered.  Vater  and 
Ihe  pans  connected  with  the  same  are  inclosed  inside  of  Ihe  column. 

It  is  provided  with  a  double  countershaft  carrying  a  drum  for  driving  the  emery  wheeL 
Step  cones  give  three  speeds  to  the  table.     The  dimensions  of  Ihe  machine  thowo  arc  grven 
below.     Self-oiling  boxes  and  dust  protectors  are  used  thraughout. 
DIMENSIONS. 


Diameter  Emery  Wheel 
Height  of  table  from  floor 
Diameter  of  spindle  in  bearings,  each 
Diameter  of  spindle  between  flanges.. 

Length  of  spindle  bearings,  each 

Thickness  of  work  to  be  ground 

Floor  space  required  _ 

Tight  and  loose  pulleys  on  countefshait ... 
Speed  of  countershaft  


12  I  IHh 


Oio9  " 
40x44  " 
I0x4i2  *■ 


Price  complete:  with  countenluitt,  emery  wheel  and  wrencfieu 


Code  Word. 

POK 

Wclshi. 

,„.., 

No. 
No. 

No, 
No, 

,  to  grind  work  24x13x9  inches 

,  lo  grind  work  36il2i9il"'beB 

,  to  Ktind  work  48x171(9  inches 

3000  lbs. 
3SOO  Ibs- 
40C0  Ihs. 
45™lbs. 

Gsulctte 

Gaulish 

Gaulode.      . 

S.... 



Add  $25.00  to  liil  price  for  autonutie  ft 


J 
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FACE  GRINDING  MACHINES. 


l(  of  stock  is 


be 


These  machines  are  designed  to  do  grinding  wbeic  bul  a  sm 
removed  and  where  a  flat  face  is  required. 

The  head  has  a  cup  whetl  14  inches  in  diameter  carried  on  the  end  of  a  heivy  steel  apindle 
running  in  long  bearings,  securely  prolecled  from  emery  dust.  The  wheel  is  held  eiltier  in  an 
ordinary  holder  or  in  a  patent  adjustable  holder.  We  recommend  the  latter  because  a  Ihin 
wheel  can  be  used  which  cuts  faster  and  does  not  drag  sci  much  on  the  work  as  a  thiclcer  wbeeL 
The  bead  and  wheel  may  be  brought  to  the  work  by  a  hand  wheel  or  ifie  action  may  be  made 
aotomalie  and  the  feed  regulated  from  one-thousandth  op  to  one-siileenth  of  an  inch.  ThJi 
automatic  movement  is  not  supplied  with  ibe  machine  unless  ordered,  and  then  at  extra  price 

The  platen  is  carried  on  accurately  finisficd  guides,  protected  from  emery  dust,  and  nuy 
be  moved  by  hand  or  by  automatic  power  feed,  the  length  of  movement  being  controlled  by 
d(^  engaging  a  shifting  lever. 

The  countershaft  has  tight  and  loose  pulleys  10  x  4'..>  incties,  and  should  run  450  revolu- 
tions per  minute,  which  gives  the  emery  wheel  a  speed  of  1000  revolutions  per  minute 
Size  of  base  on  floor  3b  x  5S  inches. 

Height  from  floor  to  center  spindle  3S 

SPECIFlCATKJNa 


lOnusHcr   Ho.  i,  grinds  16  in.,  with  wheel  and  counternhafl 

iGauwdief ....  No.  a,  jriinds  30-in.,  with  wheel  and  countHshart 

Gauwcrds No,  3,  grinds  jfrin  ,  with  wheel  and  countershaft ■-. 

'GauwoTt. No  4,  grinds  w-in.,  with  wheel  and  countcishafl 

[Gauiy No.  5,  grindii  6o-in..  with  wheel  and  countershaft 

|Gavaratl Addfij  to  list  price  roranlonialicpump  and  eDnuections, 

vardie Add  Caj  to  list  price  for  adjustable  cup  wheel  holder. 

Add  5.17.50  tolislpriceforautomaticfctdofwheel  to  work. 


1600  lbs! 
1800  lbs. 


L 


,  UNIVERSM.  ORmraNG  MACB™,  STVl^  »■ 
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a. 

No.  i  UNIVERSAL  GRINDING  MACHINE. 

UNIVERSAL  GRINDING  MACHINES.  STYLE  "L". 


This  nuctiine  is  of  special  advanlagc  when  accuracy  and  uniformhy  ar*  requirti  I'  '^ 
suitable  for  straight  and  taper  grinding  and  is  used  in  the  manufacture  of  spiodUs,  andboxo 
either  hard  or  soft,  cotters,  arbors,  reamers,  and  jewelers' rolls.  The  sliding  table  carries  i  vo^' 
tabk  which  turns  upon  a  center  pin;  this  arrangement  provides  for  grinding  tapen  witbout 
throwtog  thr  head  and  foot  stock  spindles  out  of  line;  the  swivel  is  provided  ^vith  tangent  1CK«> 
in  order  to  set  it  accurately:  the  table  may  be  fed  and  reversed  automatically  or  by  )>"■''' 
by  lever  on  front  of  machine;  ttie  crosc  feed  is  operated  by  tiand  iir  automatically  il  lo  oeil»^ 
all  straight  bearings  are  scraped  lo  surfaces  and  al(  cylindrical  bearings  are  fitted  by  grinM- 
The  bearing  surfaces  are  carefully  protected  from  emery  dust.  The  feed  geaiiog  a  ciOT" 
plctcly  inclosed  in  the  bed.  The  head  stock  is  attached  lo  a  base  plate  or  protractor,  bdttJ  K 
twtvel  table,  and  may  be  set  at  right  angles,  or  at  30  degrees  for  grinding  centers;  the  spin^ 
SM  oiade  of  steel  ground  to  si 
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Nos.  5  AND  6  UNIVERSAL  GRINDING  MACHINES, 

STYLE  '*W 


The  description  on  page  444  is  generally  applicable  to  the  Nos*  \f2^'^  and  4  grinding  ma- 
hincs.  The  machine  which  is  illtsstrated  on  page  446  is  somewhat  different  in  construction  in 
ome  of  its  parts.  A  flexible  covering  for  the  guide  is  provided  of  somewhat  different  construc- 
ion  &om  those  used  on  Nos*  2  and  3,  'which  keeps  them  covered  in  any  position  of  the  carriage. 

The  carriage  is  traversed  by  a  screw^  and  the  wheel  for  hand  traversing  travels  with  the 
mery  wheels  which  keeps  it  in  the  same  relative  position.  The  lever  by  which  the  feed  is 
tarted,  stopped  and  reversed,  also  travels  with  this  hand  wheel,  keeping  all  together,  making  it 
rery  convenient  for  manipulation* 

The  reversing  device  on  these  machines  is  somewhat  different.  Instead  of  using  knurled 
uobs,  collars  having  a  fine  adjusting  scre4r  are  slid  upon  a  rod  and  secured  at  any  point 
ksired. 

The  foot  stock  spindle  is  actuated  somewhat  differently,  having  a  screw  as*  is  used  on  a 
lathe,  with  a  spring  introduced  therewith,  allowing  the  work  to  turn  upon  a  spring  tension  or 
otherwise. 

Aside  from  these  features,  these  machines  are  the  same  as  those  described  before,  embody- 
ing the  same  features  of  changing  the  traverse  speed  and  the  speed  of  the  work,  and  providing 
for  water  grinding  as  well  as  all  the  other  features  before  described,  except  that  the  slow  hand 
^vene  is  omitted. 

The  traverse  speed  in  these  machines  is  varied  by  a  lever  in  front,  instead  of  a  hand  whceL 

The  universal  fixtures  are  similar,  with  the  exception  that  with  these  large  machines  we 
^  not  furnish  the  special  cutter  grinding  chuck  and  cutter  grinding  rests. 

Traverse  speed  instantly  changed  to  anything  between  extremes. 
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UNIVERSAL  GRINDING  MACHINES,  STYLE  ''Lr 


Nos.  Xf  2  and  3  Universal  Grinding  Machines  complete^  include  all  the  fixtures  as  follows: 

Pump.  Slow  hand  traverse  motion  for  fine  adjustment. 

Cutter  chuck.  No.  3  internal    grinding    fixture,  unless  other- 
Regular  chuck.  wise  ordered. 

Sliding  cutter  rest*  Stationary  rest. 

Follow  rest.  Stationary  cutter  rest. 

Center  rest.  Face  plate* 

Head-stock  fitted  with  steel  spindle  and  adjust-  3  double-tailed  equalizing  dogs. 

aUe  phosphor-bronze  boxes.  All  necessary  wrenches. 

Angular  base  for  angular  chuck  grinding.  Gear  cutter  grinding  fixture,  extra. 

Telescopic  'water  shields.  Complete  overhead  works. 

Nos  4f  5  and  6  Universal  Machines  are  supplied  with  the  following: 

Internal  grinding  fixture.  Center  rest. 

Angular  base  for  angular  chuck  grinding.  Sliding  rest. 

'  Telescopic  water  shield.  Stationary  rest. 

3  double  tailed  equalizing  dogs.  Necessary  wrenches. 

Head-stock  fitted  with  steel  arbor  and  adjust-  Complete  overhead  works. 

able  phosphor-bronze  boxes. 

SPEaFICATIONS. 


Code 
Word. 


No. 


Gawan i 


Gazeboo. 
Gazeful... 
Gazellen 
Gazclon  . 

Gazeo 

Gazeiici... 


2 

3 

3a 
4 
da 

5 


Swings 


8" 
8" 

12" 

i6" 

12" 

i6" 
2o" 


Gazeux 6    i    20 


Takes 
Between 
Centers. 


Kmerv  Wheels. 


Diam. 


20" 

1      8" 

30" 
42" 

'      8" 
12" 
12" 
12" 

66" 

1    12" 

96" 
144" 

;  18" 

;   18" 

Thick- 
ness. 


Hole. 


Countershaft. 


Diam 
Pulleys 


Face. 


^" 

3?4" 

11/ 

3-^4" 

h' 

5" 

h' 

5" 

h' 

5" 

h' 

5" 

\' 

ji" 

\' 

8" 

I 


8" 

^y*" 

8" 

3K" 

8" 

^y*" 

8" 

y4" 

8" 

^H" 

8" 

3K" 

10" 

4" 

10" 

4" 

Rev. 


525 
525 
525 
525 
525 
525 
525 
525 


Weight    Price. 


2QOO 

2400 
3800 

3^ 
4400 

1 1000 


$ 
$ 
$ 
$ 
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UNIVERSAL  CUTTER  AND  TOOL  GRINDER 


Tbc  machine  illustrated  above  embodies  the  latest  icnprove-iienti  in  ttui  class  of  tsad^ 
f.  It  is  especially  designed  iof  grinding  cutten  and  reamers  although,  as  its  diitu  indict-'' 
is  thoroughly  universal  in  every  sense  of  the  word. 

GENERAL  DIMENSIONS. 

Weight  complete  

Length  of  table  ..    .  . 

Length  of  horizostal  feed 

Centres  will  take  in  length 

Size  of  cutter  that  can  be  ground 

Vertical  range 

Code  Tord 

Price  Complete  
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CORRECT  WATER  GEAR  CUTTER  GRINDER. 


Milling  or  gear  cutlers  can  be  ground  ridjolly  and  cqui-distaot  on  this  nuchine  kecpit^ 
the  teeth  perfectly  cool  during  the  operation. 

An  abundant  supply  of  water  being  forced  on  lo  the  cutter  from  both  top  and  bottom 
^imullaneously,  thorougtily  deftges  cuMer  and  keeps  il  perfectly  cooU  Two  la^  etnery 
wheek  ol  a  special  siiape  grind  Lbe  cutlers. 

The  feed  is  very  short,  as  tfi£  emery  wheels  grind  in  towards  centre  of  wheel  and  not 
vertically  across  the  face.  This  saves  considerable  lime  in  grinding  gangs  of  cutters.  Gangs 
with  over  two-inch  face  will  necessitate  passing  around  twice,  but  when  grinding  those  of  a 
smaller  face,  work  can  be  performed  about  as  quickly  as  the  sharpening  of  a  single  cutter. 

A  skinuning  pan  receives  tfie  water  directly  after  it  leaves  the  wheel  ::nd  frees  il  from  all 
floating  substance  and  sediment,  which  would  otherwise  destroy  wearing  surfaces. 

SPEcmcATIONS. 


Code 

Si«. 

Cnnnter 

Pulleys. 

Re^,   Pfr     Weight   Boied  Wt. 
MiDUIc.        Almiit         About 

Cubic  Ft. 

Floor  Space 

^ 

Guipaea 

G«ii»a 

No.  1 

No.  3 

6x.iM" 
6m" 

445        1      985       '       1375 

g 

»: 

1 1 

■ 

Tbl*  nuchinc  nn  be  miidc:  to  grind  Ihe  rnlirc  ctilter,  au tomiliciillv,  wilhoyt  attention  al\erli    Inj 
Fl.  at  BD  addllional  price. 
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UNIVERSAL  TOOL-GRINDING  MACHINE. 

FOR  GRINDING  LATHE  AND  PLANER  TOOLS. 


The  machinr  illustrated  herewith  is  simple  in  constructioiu  There  is  a  column  in  which  b 
joumaled  the  emery  wheel  arbor.  Through  this  colunm  is  forced  a  heavy  circular  arm,  upon 
which  a  pan  supporting  the  tool-holder  oscillates.  The  pan  is  also  arranged  to  be  movcJ 
transversely  on  this  arm.  It  will  be  readily  seen  from  this  and  an  inspection  of  the  illustration 
that  a  tool  held  as  represented  may  be  brought  against  the  face  of  the  emery  wheel  and  carried 
across  it  f orwaud  and  back  by  oscillating  the  pan  by  means  of  the  lever  at  the  right  of  the 
machine. 

The  tool  holder  is  arranged  to  slide  in  the  pan  in  a  direction  parallel  to  the  arbor.  The 
tool  to  be  ground  is  held  in  this,  and  may  be  moved  about  four  different  centers,  as  follows: 

First.  If  the  tool  is  bent  it  may  be  moved  50  degrees  either  side  of  the  center  line  to 
bring  the  face  to  be  ground  parallel  to  the  face  of  the  emery  whceL 

Second.  A  tool  may  be  rotated  through  the  full  circle  about  its  own  axis  as  a  center,  as 
for  grinding  the  sides  and  top. 

Third.  A  tool  may  be  rotated  through  320  degrees  in  a  horizontal  plane  for  grinding  the 
angular  faces. 

Fourth.  The  entire  tool  holder  may  be  rotated  in  the  base  to  the  extent  of  15  degrees  on 
either  side  of  the  horizontal  for  the  purpose  of  obtaining  clearance.  Any  required-  clearance 
can  be  had,  as  on  thread  tools,  without  distorting  the  top  angle,  and  without  calculations. 

The  arbor  of  the  machine  is  of  crucible  steel,  ground  on  dead  centers  and  fitted  to  bronze 
boxes  by  scraping.  The  boxes  are  adjusted  by  nuts  on  either  end.  End  thrust  is  taken  by  a 
hardened  steel  collar  against  vulcanized  fibre  washers. 

An  arrangement  is  provided  for  circulating  water.  This  may  be  used,  or  n3t,  according  to 
requirements. 

G)de  Vori,  Gazuza.        Price,  % 
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SAW  SHARPENING  MACHINE. 

WITH  AUTOMATIC  FEED. 
:  (m  ttuchint  for  sharpening  cold  cutting  saws,  shown  by  the  above  Illustration,  will  sharpen 
lutomaticaJly,  36  iiiches  or  les  in  diameter,  at  the  rate  ol  fifty  teeth  per  minute,  making; 
ooth  the  proper  shape,  and  tile  saw  perfectly  round. 

PEED~The  tight  ind  locse  pulleys  are  6  inches  di .meter  and  3  inches  face,  and  should 
IS  revolutions  per  minute.     Veight,  400  pounds. 


le  'word,  Gauarra. 

k  iligbl  modifications  these  machines  t 
er,  or  larger,  if  required. 


in  be  lumished  for  sharpening  l 
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PRICE  LIST  OF  COUNTERSHAFTS 

THh  Patent  Belt-Shiitcn. 


M  ord. 

8,„ 

iTighl  »  Lmm  DrivlnBi*ulley    Drop      ,,; „,  1 

Price.         Pulleys.       ^      Diamcltr           of           JJwfl       i"'*'**!! 
Diam.  A  Fict.      and  Face.      .Han^rj                     \ 

Sly  1c. 

Ctlthcid 

Gekibbel  .... 
Gekichtr 

Gckkende 

B 
C 
D 
E 
F 
G 

i 

»6.sol       4X'«"       '             8x;K"    4M"            »"       35  ""a 
8.00I       511K"                  loxaK"    SK"  !         !S"       45  IbF^ 
9.50        6xi>i"       ,           12XIM"      7"    I         li"       55lbH 
n.oo        ;i3K-                  ijxjK"      9"           iJS"       13  lbs 
12.25        7*3!^"                  '4X3«"      9"    1       lA"        Ijlbs 
14.00        7»3K"       :  i3&i4i3K"i     9"    1       ii>"       :iolbs 

SINGLE 
H.XNGEft 

See  Page  j 

Geklappl 

Geklebi 

15.00:      SJijJi"                :6xj)i" 
17.00,      813K"        15  &  16x3*'" 
17.501       9X4St"                  17X4K" 
'7-751       9«4W;'              „  i8«4K" 
20.00        9X4K"         i7&iSx4«" 

9"    !       lA"        (olbs 
9"           iS"       5Jlb9 

12-'                  iS"           j2lb» 

IS"           iH"      150  lbs 
12"    ,       iS"      >8olbs 

HAXf.ER 
See  Phrc  : 

Geklopft 

^1 


i  i 


^   I 


3        t 
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PART  XXIX. 

WOOD-WORKING  MACHINES. 
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DOUBLE  BELTED  SURFACE  PLANER* 


The  cylinder  of  this  planer  is  a  solid  steel  forging^  has  large  bearings  and  ample  oil  cups. 
Fud  rolk  are  set  very  close  to  the  cylinder*  The  upper  roll  is  fluted  and  pressure  is  obtained 
by  noeans  of  weighted  levers.    A  suitable  cone  pulley  permits  a  wide  range  of  feeds. 

SPECIHCATIONS. 


I 


I! 


Gekoer..^.... 

Gekolkt ...... 

GekonnU...' 


Width 
Planed 


Thickness 
Planed. 


T^ff  to  7" 
T^to  7" 
A'to  7" 


Countershaft  Pulleys 
Diam. 


Face. 


Speed. 


ir. 
10 
10 


II 


If 


II 


eM" 

900 

6V," 

900 

65i"       1 

900 

Weight. 


2000  lbs. 
2300  lbs. 
2500  lbs. 
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IMPROVED  HAND  JOINTER  OR  BUZZ  PLANER. 


This  machtfif  is  capable  of  a  lai^e  variety  of  work.    Each  table  has  independent^  vertical 

and  lateral  adjtistment*    The  cylinder  is  of  solid  forged  steel  and  designed  to  carry  either  straight 

or  rabbeting  knives.      The  table  is  provided  with  an  adjustable  gauge  which* can  be  set  square 

or  at  any  desired  bevel. 

SPECIFICATIONS. 


I  Code 

'  Word. 


Gekraut . 
I  Gek revel 
I  Gckriel  . 
[Gekroese 


Toun 

tershaft  Pu 

lleys. 

Width 
Worked. 

Diam. 

Face. 

Speed. 

8" 

8" 

4" 

780 

12" 

8" 

4" 

780 

16" 

8" 

4" 

780 

24" 

8" 

^Vt" 

780 

Weight. 


1050  lbs. 
1300  lbs. 
1550  lbs. 
1900  lbs. 
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SCROLL  SAW. 


This  saw  can  be  provided  with  a  stationary  or  tilting  table,  as  desired*  The  table  is  btsilt 
up  of  alternate  strips  of  hard  and  soft  wood,  fastened  to  a  heavy  cast  iron  plate.  The  crank 
shaft  carries  a  friction  pulley  and  combination  brake,  by  which  the  saw  is  stopped  and  started 
instantly  with  a  single  motion  of  the  foot. 

SPEX^nCATIONS. 


Code 
I  Word. 


Gekskap. 


Driving^  Pulleys, 

Weight. 

! 
Price. 

1 

Diam. 

Face. 

Speed. 

^    ^y."         3"         750 

6oolbs. 

$ 
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IMPROVED  BAND-SAW  MACHINES. 


The  wheels  of  these  band-saw  machines  are  provided  with  special  devices  for  maint^^nifig 
aligament  and  taking  up  wear.  The  tables  (either  wood  or  iron)  can  be  tilted  45  degrees,  A 
patent  guide  of  the  most  approved  pattern  is  supplied* 

SPECIFICATIONS 


Code 
Word. 


Sawing  Space. 


Depth.  !  Height 


Gekurkt. 
Gekust  . 
Gekwakt 
Gekweel 
Gelaafd.. 
Gelable.. 


n 


II 


24 
30 

37" 
42" 


12 

14 
14' 


n 


n 


It 


14 
16" 

20" 


Countershaft  Pulleys. 


1  Knee. 

speed. 

1 

yA'; 

375   ' 

i  3J4" 

500 

1  ^K 

450   1 

'  4H" 

400 

,  5vr 

375   1 

'  .sK" 

350 

Weight. 


950  lbs.  5. 

850  lbs.  |. 

900  lbs.  %. 

1250  lbs.  '$. 

1400  lbs.  ,|. 

2CXX}  lbs.  1$. 
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SAW-BENCH. 


This  uw^bench  has  an  iron  table  which  rises  and  (alls  5  inches  in  a  direct  line  oo  gibbca 
slides,  and  il  ako  tilts  upward  from  the  right  band  side  to  45  degrees.     Iron  cutting  ofi  if^ 

splitting  gauges  arr  included  in  tlu  price  ol  the  machine.  Jointing,  dadoing,  grooving,  ubbfll- 
ing  and  moulding  l^ids  may  b*  used.  A  boring  attachment  is  added  when  ordered.  Il  Iw 
sliding  and  venicilly  adjusting  table  with  all  necessary  stops  and  gibs,  and  fence  !or  hoWiBJ 
work.  The  aibor  has  sell  oiling  boMs  carefully  scraped  to  the  journal,  and  (here  is  proviiiM 
ior  taking  up  end  motion. 

a^EOnCATlONS. 


Worl 

Tabic. 

Saw'?«d. 

Tight  and  L™.iie 
Counlershafl  Pulley.. 

dUd. 

p.«. 

Speed, 

Power. 

.,. 

36x44" 

IS" 

8" 

s" 

750 

3 

900  lb.. 

A 
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HORIZONTAL  BORING  MACHINE. 


aoglcaad                 1 

<t\i  by  cUmps.     The  ubU  can  be  lowered  by  hand-craok  lo  10  inehev     Tb«  tpiadU  u                   1 

jgbl  forward  by  foot  lever,  the  deptb  of  hole  being  reguUled  by  sto(»  attached  to  vertical                   1 

SPEOnCATIONS. 

1 

_       ,     ,   1            CounicntiBft  Pulleyn. 

Weight, 

Pri«, 

"^•f»5«    1      DUm. 

Pmce. 

Bpnd. 

.p.             1         .               .-"              .■ 

s6o 
7SO 

»■■      i      S" 

1000 
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STEAM  GLUE  HEATER. 

FOR  PATTERN  SHOPS,  CABINET  SHOPS,  BOOK-BINDERS,  ETC 


TiuK  hutcn  ife  conUructcd  with  double  pUte  thiouEhout,  m  that  the  poti  do  not  come 
in  coatact  \ritli  the  iteam  or  nrater,  and  hence  a/e  lecure  from  leaking  Mkd  can  be  placed  irith 
taiety  on  upper  Iloon  or  in  any  room. 

The  itcam  chamber  ii  cast  in  one  piece,  and  there  is  but  a  lingle  joint,  aad  that  where  the 
llange  is  bolted  on  at  the  bottom,  and  I*'",  being  a  plain  flat  one,  a  perfeclly  lecure  bom  leak- 


Steam  and  wa«te  ptpca,  with  icrew  valvet,  are  fitted  on  each  lide,  a*  (hown,  and  on  the 
front  it  a  faucet  for  drawing  off  hot  water. 

The  poti  are  of  iron,  zinc-plated,  and  are  turned  at  the  flanges,  to  as  to  make  a  tight  joint, 
and  prevent  the  Ion  of  heat. 

The  centra]  pot,  uKd  for  melting,  holds  one  gallon,  and  those  at  the  ends  one-third  gallon 
each.    A  line  water-bucket,  to  hold  one  gallon,  is  also  included. 

Each  beater  i*  tested  with  (team,  at  a  pressure  of  60  Ibt.  to  an  inch,  to  detect  leak*. 

Code  Tord,  Gelbteif. 

Prices 


PART  XXX. 

MISCELLANEOUS 
MACHINERY. 


PORTABLE  LOCOMOTIVE  BRASS  FACER. 

it  is  necessary  lo  have  the  joints  or  (aces  of  the  brasses  of  a  locomotive  eiactly  true  withlln 
straps:  unless  they  are  so  when  keyed  up,  they  will  wear  the  siraps  as  well  as  the  brasses,  Thi 
machine  illuslrated  above  is  designed  lo  do  tbis  work  by  hand  or  power;  il  is  made  light  tJ  llul 
two  men  c^n  carry  it  to  tbe  work:  il  bas  an  adjustable  chuck  that  caUhes  the  bratsei  inlhi 
same  way  Ihal  the  strap  dots  and  holdi  ihem  as  held  on  the  pin.  Then  the  carriage  coouio- 
ing  the  chuck  is  brought  up  to  the  cutter,  a  cut  Irom  i,-,Vj.i  to  'n  of  an  inch  can  b«  Ukro  oft 
The  cutter  we  recommend  lor  the  purpose  is  a  single  one  placed  in  a  disc  adjustable  lo  difbr- 
enl  diametets!  il  can  be  quickly  taken  out  and  ground  on  an  ordinary  grindslooc  or  tatrr 
wheel.  This  is  a  useful  and  rapid  working  too!  and  will  greatly  economile  tbis  particular  kind 
of  work.  Ve  can  also  furnish  i  machine,  similar  to  a  milling  machine  for  power,  for  Ucisj 
boxes,  cotter  drilling,  light  milling  and  drilling.  The  table  has  three  movements,  one  verticil 
and  two  horitontaL  Tbe  milling  bead  bas  a  travel  of  over  9  inches  horltontally,  tnakinf 
machine  capable  o{  a  great  variety  of  t/otk. 

Code  Word,    Geldig.        Price  i 
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THE  GREENERD  ARBOR  PRESS. 

SPEOFICATIONS. 
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SHAFT-STRAIGHTENING  MACHINE. 


This  machine  a  designed  lor  straightening  shafting  up  to  6  inches  in  diuneter,  any  length- 
Machine  may  be  driven  directly  from  line  shaft  without  a  counter.     The  housings  are 

mounted  on  the  bed  and  are  open  to  allowshafts  of  any  letlgth  to  project  through 

The  ram  ia  contained  in  traveling  head,  which  is  moved  along  the  bed  by  rack  and  pinion. 

It  is  operated  by  power,  and  the  height  of  ram  u  regulated  by  hand-wheel  and  screw,  thus 

governing  the  degree  of  pressure. 

The  shafting  is  supported  on  rollers  for  revolving  and  held  by  "V"  blocks  on  either  side  of 

the  ram  for  straightening. 

A  device  for  revolving  the  shafting  by  power  can  be  supplied  when  so  desired. 
The  driving  pulleys  are  3fa  inches  diameter  (or  5-inch  double  bell. 
Speed,  190  revolutions  per  minute. 

LIST  OP  SIZES. 


k 


Code  Word. 

Lrngth 

Weight. 

„,„, 

Nonesuch 

3 

NottJanus 

i 


f\ 


I 

I 


hj 
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A  NEW  PROCESS   OF    HNISHING,  SHAFTING,  TUB- 
L  ING,  ETC 


By  meani  of  this  new  procus  of  linuhing  sluiting,  bronu  rods,  tubing,  etc,  it  is  po*aiblc 
to  turn  from  1,200  to  I^OO  fe<t  of  2<inch  shafting  in  in  tiours. 

Taking  thissize  as  a  base  siies  below  to  ^i  inch  and  above  to  S'j  inches  can  be  turned  in 
pTOportionale  quantities.  The  rough  bar,  lube  or  rod  is  fed  in  at  one  end  of  the  turning 
machine,  Fig.  i,  by  a  set  of  feed  rolls,  wtiich  arc  driven  by  worm  wheels  and  worms  attached 
to  perpendicular  sod  horijoota!  shafts  having  a  iour-step  cone  to  regulate  (he  feed.  The 
materia!  is  centered  by  a  guide  placed  between  these  sets  of  rolls:  it  lias  a  perpendicular  adjust- 
ment and  the  feed  rolls  make  the  other  adjustment,  which  is  horiionlal.  The  advantage 
gained  in  ttiis  arrangement  is  that  bara,  lubes  or  rods,  with  ordinary  crooks,  bends  or  kinks,  can 
readily  be  turned  without  being  first  h  .nd-straighlened  or  peened,  as  is  the  case  with  shafting; 
and  lubes  finished  by  the  old  process.  Material  after  leaving  the  feed  rolls  enters  the  roughing 
bead,  which  reduces  it  very  nearly  lo  size.  This  head,  as  well  as  the  finishing  head,  is  com- 
posed of  a  steel  cutter  and  guides  sft  in  segmental  slots  wliich  have  a  screw  adjustinent. 
Ttiese  tieadi  are  bolted  (o  a  cylinder  having  hollow  bearings,  through  which  the  material  passes 
in  the  process  of  turning,  and  are  driven  by  a  gear  and  pinion.  The  latter  is  attached  lo  a 
borilofltal  shaft  on  which  are  different  sizes  of  pulleys  to  give  various  speeds  lo  the  maclilne, 
Aher  leaving  the  roughing  head  Ifie  material  passes  through  the  hollow  cylinder  intoihe  finish- 
ing bead,  wWch  turns  it  lo  size,  uod  il  is  then  ready  for  the  straightening  or  finistiing  machine. 
The  bed  of  ihe  machine  is  a  receptacle  for  a  solution  of  soap,  which  is  continually  pumped  on 
the  cutlers  by  a  small  pump  in  the  rear  of  the  mactiine.  This  solution  drains  back  into  Ihe  bed 
and  is  used  aver  and  over  again.  Boxes  tfiat  surround  Ihe  cutter  heads  are  used  for  holding 
chips  or  turnings.  They  are  so  arranged  with  side  openings  Itial  they  can  be  readily  cleaned 
while  Ihe  machine  is  in  operation.  At  each  end  of  the  machine  tracks  are  provided  travencd 
by  a  gripping  device  which  keeps  the  material  from  revolving  with  Ihe  machine. 

The  straightening  and  finishing  machine,  figure  1,  is  for  Ihe  purpose  of  straightening  rounds 
in  ttu  solid,  both  rough  and  finished,  steel  pipe,  bron^  rods,  tubes,  etc.  The  straightener  con- 
sists of  a  bed  with  upright  pedestal  bearings,  which  support  a  revolving  frame  having  hollow 
joumais,  and  the  straightening  mechanism.  The  latter  consists  of  six  rolls  tiaving  concave 
surfaces.  The  rolls  are  supported  by  bearing  blocks  having  a  swivel  and  screw  adjustment, 
Ttie  roll  supports  are  secured  to  the  revolving  frame  so  as  lo  project  alternately  from  opposite 
sides,  excepting  at  tfie  discharge  end  of  frame,  where  two  rolls  are  directly  opposite.  At  each 
end  of  tiie  straightener  tracks  are  provided  traversed  by  a  gripping  device  wfiich  keeps  maleiial 
lo  be  itraighlened  from  revolving. 

The  contact  of  the  concave  rolls  in  the  revolving  frame  produces  varying  speeds,  accofd~ 
ing  lo  the  amount  of  concave  surface  pul  on  the  rolls.  A  certain  amount  of  slipping  that  ii 
done  by  the  rolls  will  put  on  a  very  'inc  finish.  The  rolls  are  adjusted  at  an  angle  to  Ihe  shaft 
according  to  the  diameter  of  the  same,  each  roll  having  a  segmental  line  of  contact  with  the 
shaft.  Ttiis  prevents  gouging  out  or  breaking  of  edges  of  flaws  or  cracks  wfiich  might  be 
found  in  the  surface  of  the  material  and  will  admit  of  such  flaws  and  cracks  being  smoothed 
over.  Tllis  straightener  has  a  very  large  capacity,  and  straightens  and  finislies  at  the  rate  of 
from  J5  lo  20  feel  per  minute,  according  lo  size  and  the  speed  a(  which  it  is  run. 
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The  press  straightener^  illustrated  in  Fig.  3^  is  used  in  conjunction  with  the  turning 
niachine  and  straightener.  Its  purpose  is  to  straighten  shafting  or  rods  from  .\  to  54  indies 
and  tubing  up  to  10  inches  in  diameter.  The  base  is  mounted  on  pedestals,  braced  from  each 
side,  and  the  working  mechanism  is  supported  by  finished  upright  shafts  bolted  at  each  end.  It 
b  driven  by  a  horizontal  shaft,  on  which  are  attached  a  band  wheel,  driving  pinion,  and  gear. 
The  large  gear  operates  a  cam  shaft.  The  cam  is  contained  in  a  bronze  box  supported  by  a 
moving  head  with  cast-iron  slides  (babbitted),  which  move  up  and  down  on  upright  sopports 
with  the  action  of  the  cam.  An  adjusting  screw  device  is  held  to  place  by  the  upright  supports 
and  mounted  on  heavy  coiled  springs,  which  return  it  to  place  after  each  revolution  of  the  cam. 
The  adjustment  for  the  different  sizes  is  effected  by  a  heavy  screw  contained  in  the  lower  sliding 
head,  which  can  be  adjusted  up  and  down  at  the  will  of  the  operator.  It  is  engaged  by  a  foot 
lever  at  the  bottom  of  the  press,  which  slides  a  block  in  between  the  moving  head  and  adjufting 
screw,  thus  bringing  the  pressing  device  in  contact  with  the  material  to  be  straighened.  At 
each  end  cf  the  press  are  a  series  of  small  rolls  driven  by  small  gears  on  long  horizontal  shafts, 
and  supported  by  cast-iron  frames  having  adjusting  wedges,  which  admit  of  the  rolls  being 
raised  or  lowered  to  suit  the  different  sizes  of  material  operated  on.  These  rolls  are  operated 
separately  from  the  press  proper  and  are  driven  by  a  countershaft  placed  in  the  rear. 

Rounds,  finished  or  rough  rods,  tubes,  etc.,  are  revolved  by  these  rolls,  and  any  irregular 
spot,  crok  or  kink  can  then  be  detected.  The  high  spot  is  marked  by  the  operator  and  slid 
under  the  pressing  device,  which,  by  pressing  the  foot  lever  attached  to  the  sUding  block,  engages 
the  lower  sliding  head  and  adjusting  screw  and  allows  the  head  to  press  the  material  on  the 
high  spot  to  be  straightened.  This  machine  is  used  only  in  conjunction  with  those  illustrated 
in  the  first  two  engravings,  when  material  is  to  be  absolutely  straight,  and  in  fact,  is  only  a 
verifier  or  testing  machine  to  prove  the  work  of  the  straightener. 

Each  of  the  machines  is  made  in  two  sizes.  The  smaller  size  finishes  shafting  from  ,^'ioch 
to  2-inch  diameters;  the  larger  from  1  H-inch  to  53i;-inch  diameters. 

SHIPPING  WEIGHTS  AND  CODE  WORDS. 


Name  of  Machine. 


Turning  Machines 

Revolving  Roll  Straightener. 
Press  Straightener 


For  Finishing-  Shafting  from 
3^  to  2  inches  diam. 


Code  Word. 

Geleira 

Geleisig 

Gelenk 


Weight. 


6ooolbs. 
6000  lbs. 
3500  lbs. 


For  Finishing  Shafting  from 
I  Vi  to  sH  inches  diam. 


Code  Word. 


Geleund. 
Gelhas... 
Geliate .. 


Weight 

10,000  lbs.  . 
12,000  lbs.  I 
10,000  Ibs.^ 


COMBINATION    SHAFTING    STRAIGHTENER    AND 
CENTERS. 


The  above  nuchine  is  intended  to  be  placed  upon  the  bench  in  the  machine  shop,  or  loot 
room,  lo  be  used  when  cenlering  work  by  hand,  or  for  slriighteoing  work  centered  by  hand  or 
CTiacbtne. 

Il  is  a  well  known  lad  that  work  straightened  in  a  preii  is  more  likely  lo  remiin  straight 
when  turned  than  when  hammered  straight.  It  is  not  only  valuable  for  centering  and  straight- 
erung  work  in  the  rough,  but  lor  straightening  pieces  which  have  been  accidenlally  sprung  in 
use;  or  reamers,  etc,  which  have  been  sprung  in  tempering. 

This  machine  by  combining  in  a  convenient  form,  tlu  Centers  for  testing,  and  Ihe  preti  for 
straightening  work,  obivales  the  necessity  o(  walking  lo  and  fro  from  lathe  to  anvil,  block  or 
press,  and  has  all  the  advantages  for  small  work  ivhich  the  large  presses  have  for  straigblenii^ 
shafting,  etc 

GENERAL  DESCRIPTION. 

The  blocks  upon  which  Ihe  work  rests  are  kept  in  line  by  tongues  which  lit  Ihe  groove 
shown,  and  arc  movable  to  and  from  the  screw.  The  screw  is  1  ■'$  inches  diameter,  4  pilch,  of 
stetl,  and  powerful  enough  to  bend  a  shaft  Pj  in.  diameter.  The  stiaft  upon  which  Ihe 
centering  tieads  are  jilted,  is  cold  rolled,  I '  4  in.  diameter,  4^  in.  long.  It  is  movable  through  the 
arm  which  supports  il,  and  is  heldin  any  desired  position  by  the  set  screw  shown.  The  ceotei^ 
ing  heads  are  clamped  in  any  position  on  the  shaft,  by  ihe  binding  screws  shown.  The  center 
at  the  right  is  pressed  forward  by  a  spring  and  has  a  knurled  head  for  drawing  it  back:  both 
centers  are  provided  with  small  oil  wells,  with  brass  fittings,  (or  convenience  in  oiling  centers. 
The  body  of  the  marhine  has  three  li^  cast  upon  it  for  bolting  10  the  bench.  The  block  on 
the  end  of  the  screw  is  cast  steel,  case  hardened,  and  the  center^  tool  steel,  tempered.  This 
machine  should  find  a  place  in  any  machine  shop  ^vhere  small  work  is  turned,  ai 
can  be  readily  appreciated. 

Code  word,  Gelidity.     height,  130  lbs.     Price,  S 


1 
J 


IMPROVED  AUTOMATIC  SAND  SIFTER. 


This  marhine  is  provided  with  usiiy  removable  wire  neltio*  which  can  be  (umishtJ  vii 
meshes  id  suit.  A  long  sleei  brush  striking  against  the  side  of  Ihe  drum  as  it  revolves  prevodi 
all  clogging.  Three  heavy  iron  bars  running  through  the  drum  break  up  ihe  lumps  ot  uni 
The  No.  2  machine  is  rxactly  similar  lo  the  No.  J  except  that  both  ends  o(  the  shaft  cwryi 
tlfter.  With  the  No.  1  Tn.rhini.  one  roan  can  easily  sifl  W  Ions  of  sand  per  day. 
SPEanCATIONS. 
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HAND  REAMING  MACHINE. 

Tbc  cut  on  this  page  represents  i  device  (or  holding  work  to  be  either  reamed  or  tapped  out 
by  hand,  and  will  be  found  a  very  useful  mactiine  to  have  in  a  tfiop.  It  can  be  set  in  any  con- 
venient place,  and  bolted  to  the  floor. 

The  machine  will  hold  work  from  20  inches  down  to  I  '-i  incfte*  in  diameter.  There  is  a 
hole  in  the  center  of  the  chuck  4  inches  in  diameter,  so  tiie  reamer  n^l  go  through  the  chuck, 
andean  be  taken  out  of  the  side  of  stand.  The  jaws  of  the  chuck  are  extra  large  and  strong, 
and  are  nude  of  steel  castings.  The  screws  are  also  made  of  steel.  The  workmanship  ii  first- 
class  in  every  respect.  \Fe  also  make  a  mac  hine  to  hold  work  from  30  inches  down  to  3  inches 
in  diameter. 

SPECmCATIONS. 


Code  Word.                              Nuulwr. 

Weight. 

«„ 

GeHett...—^ I 

Cellftw I 

j».ib,. 

t:::=: 

k 


No.  I  Machine. 

CENTRIFUGAL  OIL  SEPARATOR 


The  macliine  shown  »bove  is  designed  to  mecl  the  requi 
thru  barrels  or  more  oi  oil  per  year,  and  will  (horoughly  and  quickly  remove  all  the 
chips  and  small  jirticles  like  bolts,  nuts  and  screv/s.  The  No.  2  machine  is  especially 
jor  use  on  light  chipsaod  punching!  made  in  manufacturing  bicycles. 

The  No.  1  ""■'>'•"'  hai  acapacity  of  about  500  pounds  turnings  per  day. 
SPEanCATIONS. 


oil  iron 


& 

No. 

Diam 

af  P»n. 

^f%l 

CuuHlershBfl  Pulleyi. 

Weijjht. 

"! 

Top- 

Bot..m. 

DUlo. 

K«*. 

Rev.. 

Geloekt '     1 

Gelodert a 

's'.; 

ID- 
'S" 

Kl 

6" 

K'. 

tSl 

330  lb..    IJ. \_ 

sSib..  Ir....-.^ 

^ 

^ 

^ 

^H 
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PATENT  SWIVEL  FILERS'  VISE. 

Tlth  cwivcl  iav  giving  in&lant  adjustnunl  lo  wedgf-shaprd  pieces. 

A  krgi:  vafi£ty  of  vises  can  be  supplied  la  meet  every  demand.  For  hu.vy  work 
toonmend  the  vises  shown  on  )hc  next  page.  They  are  well  built,  very  lubitantial  a 
embody  the  latest  improvements  in  this  class  of  vises. 

Code  word,  Patent  Parallel  Vise,  Gelonos. 

Code  word.  Patent  Swivel  Filets'  Vise,  Gelontis, 


T/ir  NfLES  TOOf.   WORfCS  Co. 


HEAVY  CHIPPING  VISE. 


SPECmCATlONS. 


Code 
Word. 

oYj«w. 

Of««.. 

„„'isrt.. 

Diam. 

W.iBhl. 

P.l„.      P 

8" 

8" 

3    xtH" 

63  lbs. 

80  lbs. 
US  lbs. 
16a  lbs. 

•>7.«      1 
Sn.oi 

Gtlsomino  .. 

GelKhen 

1  GMslBK 

_A 

Th4  NILES  TOOL   WORKS  Co. 


HEAVY  CHIPPING  VISE. 


Tbii  a  Ihe  largest  and  heaviest  vise  in  the  market,  and  possesses  all  the  requisites  lo  meet 
■he  heavy  demands  made  upon  a  vise  of  this  da^  in  railroad  and  machine  shops,  foundries, 
glass  works,  mills  and  large  manuf  a  dories 

8'.;  inch  jaws,  open  12  inches,  weight,  275  pounds.     Price,  $ 

Swivel  bottom  attachment  for  this  vise,  S 

Code  word,  vise  without  swivel  bottom  attachment,  Gclulll. 

Code  word,  vise  nrith  s^vel  bottom  attachment,  Gelust. 
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^   I    S8SSS8SSS3S88SSS8 
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55.'S3^5.^S..^RJS-. 


Set  2-2  §-5  5  i-r  F  ?  S  i'S'5  S 
:E.=.s:5EBE5E£ESEaE5^ 


Fig.  3. 

INDEPENDENT  LATHE  CHUCK. 


Fig  3.   is  a   front   view   of  the  I2-incb  site    All  sizes   iave  slots  ia  the  body  u 
represented,  which  ire  a  great  convenience  -wben  partita  desire  lo  boll  work  to  the  chuck. 


»rf' 


^ir^ygjL^irJj 


Fig.  4. 

Fig  4  shows  a  ttetioa  of  the  12-inch  Indepeniknl  Lalhc  C%fr-k,  the  center  hub  t(aii>™> 
ibo   one  of  Ibe  jaws  and  jaw  screws  removed  with  taw  reversed.    It  also  shows  tbt 
screw  pins  which  hold  the  jaw  screws  in  place  when  the  center  hub  is  removed  lor  rev 
the  iaws.     These  screw  pins  may  be  quickly  removed,  affording  an  excellent  opponuaily" 
ailing  the  long  bearing  of  the  jaw  screws.     Attention  is  called  to  the  reveistbte  jaw  witb  ■"■ 
nul,  and  to  the  heavy  ways  in  which  the  iaws  work. 
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PRICE  LIST  OF 

FOUR  JAW  INDEPENDENT  LATHE  CHUCKS- 

VITH  REVERSIBLE  J  A  VS. 


SPECIFICATIONS. 


Code  Word. 


Size. 


Oetniiit 

\ 

.Gemulos 

Gcmulum 

8 

(femunkel 

lo 

Gemurre 

12 

Gemursis 

\i 

Gemzen 

Genaast 

i8 

:  GenaReld 

20 

Genannt 

22 

Genappc 

24 

■  Genarque 

26 

Genarum 

28 

Genascht 

30 

,  Genasses..  .. 

36 

1  Genau 

42 

Diameter 
of 
;  ('buck  Body. 


4i*,'." 
10" 

12>li" 

14" 
16" 
18" 
20" 
22" 

%■ 

28" 
30" 
36" 
36" 


Diam.  of  Hole 

Diam.  of 

Through 

Recess  for 

Trice. 

Center. 

Face  riate. 

li" 

2K" 

1 
1  14.00 

IK" 

4" 

18.00 

\^^" 

4" 

22.00 

i%" 

^,^" 

26.00 

2" 

30.00 

2>i" 

31.00 
38.00 

2^4" 

IV." 

3;; 

8" 

44.00 

3" 

10" 

5o.oi» 

3" 

12" 

5700 

3" 

12" 

65.00 

3;; 

'^'; 

80.00 

3 

14" 

100.00 

3K" 

15" 

120.00 

3>*" 

18" 

210.00 

3K" 

18" 

240.00 

PRICE  LIST  OF 

* 

FOUR  JAW  INDEPENDENT  LATHE  CHUOC 

HEAVY  PATTERN,  WITH  PATENT  REVERSIBLE  JAWS. 


SPECIFICATIONS. 


I             Code 
'            Word. 

1 

Size. 

10 

1                                      i 

Diameter 

ofChuck 

Body. 

1 

Gcr  Mve 

1           'o" 

Gendarme 

12 

1           12" 

1  Gendrage 

14 

Id" 

Gencalog 

16 

16" 

i  Genearch 

18 

18" 

Genebra 

20 

20" 

Genehm 

22 

22" 

,  Geneigt 

24 

24" 

Diam.  of 

Hole 

Through 

Center. 


2" 

2H" 
2K" 


^^  > 


Diam.  of 
I        Recess 
I  for 

l'*acc  Plate. 


% 


«" 


/ 

8" 

10" 
12" 
12" 


Price. 


I26.00 
30.00 
31.00 
30.00 
44.00 
5000 
5700 
65  00 
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UNIVERSAL  LATHE  CHUCK. 
COMMON  JAW. 


UNIVERSAL  LATHE  CHUCK. 

REVERSE  JAW. 

These  chucks  can  be  funushed  with  eitbtr  thiee  or  four  tan 
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Fig.  19. 

TWO  JAW  CHUCK,  STYLE  F. 

This  cut  repfocnu  i  universal  chuck  wilb  two  jaws.     Tlx  jawi  are  (inuhcd  as  ihown  In 

cut,  uKially,  but  can  be  tunwl  on  any  daind  circle,  or  have  a  V  ilot  no  tbe  bite.     There  it  t 

Urge  hole  through  ttie  center  of  the  chuck,  and  the  jawi  have  a  kmg  bearing  on  Ihe  wait 

Thii  chuck  i>  uKd  largely  by  bta»  wofkcK. 


i£9 


Fie.  20. 
TWO  JAW  CHUCK,  STYLE  G. 
Thi*  cut  represents  a  two  jaw  universal  chuck,  with  slip  jaw^  dove-lailed  oi 
taws.    Ve  can  supply  any  number  of  extra  slip  jaws  desired,  of  cast  iron  or  a 
Te  can  also  furnish  these  style  jaws  in  an  iulependent  jaw  chuck,  or  in 
chuck. 

SPECIFICATIONS. 


SLyl.  V. 

Slyl,.  C. 

C^cW„.. 

Siu 

«„. 

CoddVord. 

Mot 

fJ 

Univer,.!. 

.„depe»d«t 

rni«™i. 

I„dcpcnd„t. 

Halfachl 

Half  bad 

Halfdpk 

HaUdrie 

Haltest  

Halfgod 

Halfmar, 

HnlfnesB 

""Ifpint 

I/pond 

HalfslBg 

Halftem 

Halflwce 

Halfvier 

4" 
8" 

rfioD 

Halsweh 

Halswond 

HHls/t.,-1 

HalibHi    

Hiillerio 

Halliea 

Hflltlos 

HalWrt iatxo 

Halttitt 1  tyoo 

HaltRcil \  a*-eo 

Hallstelle....  1  Jfti- 

Haltunf JtoD 

Haliireie —    4100 

*2 

Halfruil 

,?"         Koo 

is 

Halictus 

Halique 

HallHdai 

5600 

51^ 
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HEAVY  PATTERN  CUTTING-OFF  CHUCK,  STYLE  E. 


Thii  cul  repreuDls  a  heavy  pattern  universal  lathe  chuck,  designed  fof  vat  on  cutling^jtf 
machinei.  ll  U  made  extra  heavy  in  every  parE,  and  we  recommend  il  for  the  wotk  for  which 
it  was  designed  as  the  best  chuck  made.  We  moke  a  variety  ol  sites,  both  three  and  four  jaw 
and  cairy  them  ia  stock, 

SPECinCATIONS. 


Code  Word. 

Sl-t. 

Cenler  Hole. 

Diimrter  of 
F.  P.  Ital. 

Pticc.                   1 

3  J-w.                 .  JBW. 

.( J*-- 

4  J.-". 

Hamarum Hambreat... 

Haniastris....iHanibreKe. .. 

Haroatas Hambutle.  ,. 

HaraaUR IHameana  .... 

Hamaia .Hamecon 

Hambelien-JHainelvet.... 

8" 

,1" 

AH" 

1 

■a" 

I3O-0O 

li 

So  .no 

B 

rsoo 

95-O0 
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COMBINATION  LATHE  CHUCKS. 


Above  we  show  a  reversible  jaw  chuck,  also  the  patent  reversibU  t^w,  u 
<lowel  oo  the  undec  ude  of  upper  section  and  recess  in  lower  section. 
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88888888888 
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M      IM      M     CI     d 


(0  o  ^  o  «* 
•X  5  O  e8  e8 


££££££££££ 

«  *-  e*  CI  ^ 


tf:  r.  eft  «  «r.  «r.  (A  «  (ft  « 


10  O  t^vO  C«  *-  •*  Q  C   C 
•-  ►-  «  «  r*5 


^    ^    ^    ^ 


55  2  c 


e  B  c  . 

..«•«  0*0 
•;;  3  5  C  ft; 


y  0*1 
c  u 


0/ 
N 


M      M      M      CI      r*      C4     »*^»*5 


o 

1 


ce 


(10 

es 

•— » 


(ft 
(ft 

0/ 


«z  M  t«c  be  9c  cc^  ^  :^ .'::  .s 

CCC8SSCCSSC 
cdcScS(CcS(8(8cdc0CwCQ 


CSCCQCOSCSS 
AC0(0(8c0c4(8cdC8c0Cd 

K^'^  ^T^  ^^  ^T^  ^"^^  ^"^^  ^T^  '^^  ^^^  ^^^ 
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THREE  JAW,  WITH  TWO  SETS  OF  JAWS. 

GEARED  SCROLL  CHUCKS. 


Above  we  show  a  cot  of  a  three-jaw  geared  sctoU  chuck,  with  two  sets  of  jawi.  F« 
all  the  uses  to  which  Iheae  chucks  can  be  put,  both  inside  and  outside  jaws  cia  be  used  to 
advantage,  and  Ihig  chuck,  with  two  %cis  of  solid  jaw^  will  be  fouod  capabU  ol  no- 
taining  ttu  heaviest  strains. 


THREE  JAWS,  REVERSIBLE  JAW, 


This  line  of  geared  scroll  chucks  iias  a  patent  ^ 
(  set  ol  jawE  thai  will  ami 
pciue  of  two  sets  of  jaw*. 


;r  every  purpote, . 


irersibic  jaw,  thus  furnishing  a  chuck  wlA 
the  same  time  avoiding  iht  necesity  tai 
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TWO-JAWED  BOX  BODY  CHUCK. 

WITH  SLIP  JATS. 


sPEoncA-noNS. 

Slu. 

kj:. 

rH„. 

p„S'."/S&J-JVm. 

rode  WordK. 

p,';«,r 

Cb.i  Sle*l, 

9" 

13" 

'S" 

4" 
6" 

»34.oo 
Hamilla 

30.00 
Hamkin 

J6.00 
Hammath 

Hammered 

f.on 

Haraula 
Hamum 

Jl,00 

Hamii 
Hai^m 

H2n"he     _ 

If  deiind,  wc  can  fiiiiilib  tpecifti  tUp  j&w*  formed  to  hold  my  imgular  pl(«c  of  wcri^' 
uUI  advance  incott. 
The  code  words  are  for  untvenal  jaws. 
We  can  fumith  indcpetideiit  jawi  when  deiircd  wittuKit  eztn  charge. 
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IMPROVED  SIX-JAW  CAR  WHEEL  CHUCK. 


These  car  whul  chudu  con  be  atUcbeil  to  a  boruig  macluDe  Uble  or  lathe,  and  arc  very 
useiul  for  general  machine  work. 

Car  wheel  chucks  with  six  and  e^ht  jaws  can  be  supplied  as  desired.    Special  prices  furn- 
ished (m  application. 

PRICE  LIST  OF  UNIVERSAL  CAR  WHEEL  CHUCKS. 


Code  Word. 

.Ucete,, 

Price. 

H        balk 

jo"  Car  Wheel  ChUGliB,  three-Jaw 

150,00 
300.00 

Banekain 

H'"«^<»' 

The  NILES   TOOL    WORKS  Co. 


REVERSIBLE  FACE-PLATE  JAWS. 


Face-Plate  j»w,  with  Reversible  Jaw,  showing  method  of  reversing  ja 
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Price  per  Set  of  Four 

with  either  Solid 

or  Reversible  Jaws. 

1  60.00 

80.00 

I30.00 

Price  per  Set  of  Three, 

with  either  Solid 

or  Reversible  Jaws. 

888 
^8- 

• 

*k        ^        ^ 

00  "OW 

S  Q   8 
c0  cd  cd 

»C  X  X 


0^    :  ns 

sec 
cd  rt  c8 


r->    9J 


HI 

tn  p  > 

be  &  be 

c  c  c 

(0  cd  (d 

ASA 


2^ 
0,a>  O 

••w  ••"  '^ 

^-  u  tn 

b«  b«  bfi 

CCS 
cd  cd  cd 
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Fig.  I.  Fig.  2. 

"NEW  MODEL"  DRILL  CHUCK. 


This  chuck  is  especially  idapted  for  all  lighl  and  rapid  drilling,  such  as  is  done  on  "nair- 
ttvc"  drills  and  hand  lathes,  and  where  accuracy  is  required.  The  chuck  is  made  enlinly  of 
iIkI,  and  of  such  grades  as  is  best  adapted  to  the  different  parts,  all  of  which  are  carefully  ci3ii- 
structed  by  skilled  workmen  with  the  latest  improved  tools  and  machinery. 

Fig.  I  represents  the  form  of  the  ehuek  with  all  the  parts  complete;  and  Fig.  2  the  (m- 
struction  and  arrangement  of  parts. 

By  revolving  Ihc  knurled  nut  the  jaim  are  moved  outward  or  inward  in  the  coaverjini 
slots  in  the  chuck  body  as  may  be  desired.  The  chuck  can  be  operated  by  hand,  and  when  i 
very  linn  grip  is  deured  il  may  be  obtained  by  the  use  of  a  spanner  wrench,  one  being  fumiilicd 
with  each  chuck.  The  chuck  may  be  taken  apart  readily  for  cleaning  and  oiling  by  retnovm; 
the  nut  enough  to  disengage  the  jaws.  In  putting  the  chuck  together  it  is  necenary  to  DOlic 
that  the  number  on  tiie  jaws  corresponds  with  the  number  of  the  sbl  in  the  cbudc  body. 

Each  chuck  is  ground  true  after  tfie  jawsare  hardened. 

A  bole  the  full  capacity  of  the  chuck  may  be  drilled  through  the  center  without  iniury  to 
the  chuck. 

PRICE  UST. 


Code 

Order  hy  Tliese 

CapBdly. 

Priee.MCh. 

Hansart 

'3 

m^ 

5- 50 
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THE  UNION  DRILL  CHUCK. 

SPECIFICATIONS. 


ss. 

Numlwr. 

».,„..„. 

lluldlng. 

,„„. 

. 

™ 

oioti" 
oloK" 

17-00 
9.00 

Hapera 

71k  XILES  TOOL    WORKS  Cc. 


STRAIGHT  TAIL  DOG, 

TTTH  STEEL  SOIEWS 


»o. 

lach                          l^n. 
-...-  K -I     -6c 

Sa 

=K » 

i:::::::::-z 
I::::::.:::::::. 

IK *o 

'>*  -9S 

>H 95 

iK  1  'o 

X:..;:::: 

EErEEE 

'9 

:!« 135 

On*  Ml  to  2-iDch 

t  7-80 

Code  Word. 
Code  Word. 

one  s«  lo  2-inch.  Harmoee. 
fnll  set,  HannoBlt 

UGHT  STEEL  DCXJ 

With  Steel  Sctewi.    U.  S.  Stwidud.    Pofam  Hudeoed. 


I « f    .JS 

a M 3S 

3 y. 50 

5 ""i 75 

6 I '3 Ss 

Small  Stt  of  X fc.'io 

Codf  Word,  for  small  set,  HarmvoU 

'> iM i<o 

'" :l     ■■S" 

•'  .)M 1-70 

iiuii'sei:  of  ■;»:::::::::;:.* .;;  ;::::::':;:;;;.v:z;;jVi:™ 

Codr  Word,  for  full  set,  Harnaclier. 


HEAVY  STEEL  DOG, 

"WUh  BtccI  idcwt.    U.  S.  «lancUrd  and  Ihe  points  hanieaed. 

TUt  dog  hu  ft  very  lieavy  bosi,  lo  (tut  if  the  thread  wcon,  a  heavier  si 


Code  Word 

Harneros,    One  small  set  of  8,  by  K  in.  to  j  in 6.3; 

Hamisch,    One  set  of  13,  by  K  lo  3      in.  continued  by  5*  to  4  in 13. it 

Uarnruhi.    Full  set  of  19.  by  S»  to  iM  in.  continued  by  %  loiM  in.  and   »  to  5  in 13  6( 


"DOUBLE  TAIL"  LATHE  DOG. 


The  heavy  work  required  by  modem  methods,  calls  for  a  stronger  driving  device  tlun  that 
formrrly  used,  and  to  meet  this  demand  this  very  heavy  dog  has  been  designed.  The  body  U 
extra  strong,  and  two  targe  screws  are  used— thus  secuHngf  a  double  hold  on  the  work — while 


being  driven  from  two  points  the  twisting  si 
increased  accordingly. 


n  of  the  benl  tail  dog  is  avoided  and  it*  efficiency 


's« 
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MECHANICS'  CLAMP. 

The  back  is  1  'u  inches  from  center  lo  ccnti 


Code  Wi>ril,  Full  set.  Harong. 


FITTERS'  CLAMP. 

HADE  OF  STEEC,    VERY  STRONG. 


Hu  a  square  (bread  sleel  screw  with  hardened  poinl  running  down  to  the  foot.     The  fl 
is  planed  square  by  the  screw. 

No.  1,  opens  114  inches,  run*  haclt  iv.  inches — .«t.>s 


I 


Code  Word,  Pull  set,  HRrpaKB. 
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NEW  VISE  CLAMP. 

MADE  FROM  STEEL  CASTINGS. 
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STANDARD  WRENCHES. 

UNSIZED  AND  ROUGH. 


Codt  Word,  Per  set.  HaishB. 


PATENT  BOLT  DOG. 


Sinfrle  dogs,  each 

Sels  of  i»  sizes,  A  to  a  inches,  inclasivi 
Cod«  Woid,  Set  of  11.  Ha.rstoe). 


CAST  IRON  JACK  SCREWS. 


For  UK  u  blocking  on  PUn«r,  Drill  Pre»,   Milling  Maehint,  Boring  Milk,  &c. 
rful  link  tool  is  itroi^,  well  nude  and  of  great  convenience  in  a  ■"«<"V"i'  tbop. 
PRICE  LIST. 


No.  I,  ute  I  ^t  inch 

No  J, 

Ko.  3. 


No.  4 


3K 


SM 


No,  6. 

CcKic  Word,  Full  net.  Haiszalf 

NEW  EXPANDING  MANDREL. 


AMATEURS'  SIZE. 
Taking  anything  from  ^h  to  I  inch  inclusive. 
Code  Vord,  Kartais.      Pric<  


MACHINISTS'  SIZE. 


Code  Word. 

Number. 

SUb. 

~  I 

'Hartttll 

3 

%  in  1" 
1       tOiSi" 

IK  toj'' 

a     to  3" 

'^1 

DIRECTIONS. 
To  tighten   the  work,  drive  with  a  copper  hammer  at 


of  soft   iron  or  brass,  on  ihe  large  e 


D  hard; »   I 


loosen,   on   small  *;nd.     You  can  take   a   good  cut  by  dfivii|J 
with  a  one  ounce  copper  or  brass  hammer,  and  not  driw  tun  I 

This  tool  is  steel,  well  made,  is  simple,  subslantul,  (I 
and  useful. 
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STEEL  CHUCK  DRILL  HOLDERS. 

Thty  are  of  live  sijts.     The  slot  is  rounded  every  way  so  as  lo  avoid  corners  that  inler- 

wilh  tenlering  (he  drill. 

tf  a  plale  is  put  under  the  screw  in  the  tool  post  to  prevent  bending,  tbey  will  do   good 


Ko.  1.  taki 

K  drill 

from     M 

No.  I.       ■ 

i\ 

Ko.  3.       ■ 

No.  4,       " 

I'a 

No,  5.         ■ 

■  m 

Code  Word 

Full 

et.  Hart™ 

IMPROVED  ADJUSTABLE  BLOCKING. 

n  improved  device  for  use  u  blocking  where  work  is  lo  be  "slrapped"  to  the  mactiine. 
<  qukkly  adjusted  to  any  point  within  its  range.  Is  strone,  firm  and  well  made,  and  is  a 
it  improvement  over  other  devices  for  this  purpose. 


odeWotd,  Pull  set,  Har 


TOOL   WORKS  Co. 


ALL-WROUGHT  STEEL  PULLEYS. 


ThcK  puUcyi  iTC  pKUcd  from  mild  simet  itcd.  Tbcy  are  u  lighl  u  wood  am)  ttrooge 
than  iroo.  AmoDj  other  points  in  I  heir  bvot  is  tbcir  pcriccl  balanff,  cUmp  hub  jind  tht  inia- 
dunguble  biohinK  iyitem.  by  11U.UU  of  wliicb  1  very  snzU  supply  of  pulleyi  can  be  cu^  '<i 
fit  xknosl  uiy  ihAfl. 

By  mcuis  of  a  «{"-•■'■  code  our  incuts  cm  tnAa  any  siic  oi  pulleys  with  any  bon  donn- 
C4tily  4ad  chetply.     This  will,  w«  believe,  bt  gretlly  ^pecdued  by  foedgn  cmtanen. 
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IRON  SPLIT  PULLEYS 

WITH  PATENT  INTERCHANGEABLE  METAL  BUSH  SYSTEM. 


All  piaruUccd  lor  Double  Bdu    Fucntsbcd  witboul  Bushes  wben  made  to  order. 
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RULES  FOR  FINDING  THE  SPEEDS  AND  SIZES  OF 

PULLEYS. 


To  find  the  diameter  of  driving  pulley:  -  Multiply  the  diameter  of  the  driven  by  the 
number  of  revolutions  it  should  make,  and  divide  the  product  by  the  number  of  revolutions  of 
the  driver. 

To  find  the  diameter  of  driven: — Multiply  the  diameter  of  the  driver  by  its  number  of 
revolutions^  and  divide  the  product  by  the  number  of  revolutions  of  the  driven. 

To  find  the  number  of  revolutions  of  the  driven: — Multiply  the  diameter  of  the  driver  by 
its  number  of  revolutions^  and  divide  by  the  diameter  of  the  driven. 

To  find  the  horse  power  of  a  pulley:— Multiply  the  circumference  of  the  pulley  by  the 
speedy  and  the  product  thus  obtained  by  the  width  of  the  belt^  and  divide  the  result  by  600* 
The  quotient  will  be  the  horse  power. 
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TELEGRAPHIC  CODE 


The  code  words  used  to  deaiKnatt'  tlio  varionB  maohiDes  on  the  preceding  pages 
do  not  conflict  with  Lieber's  Standard  Telegraphic  Code,  and  iian,  therefore,  be 
nsed  in  connection  with  it  without  any  (.•onfnBion.  Below  will  be  fonnd  a  seleo- 
tion  of  phrsBes  with  their  correapondiiig  pode  words  which  will,  it  ia  believed,  be 
very  convenient  in  ordering  from  this  catalognf.  Both  words  and  phrAses  were 
selected  from  the  Lieber  Clode  which  is  regiilarlj-  used  by  na  and  to  which  we 
wonid  refer  those  desiring  greater  variety,  or  who  are  nnable  to  express  their  mean- 
ing with  the  phrcises  given. 

PRICES. 


BATAHOLAS  . 
BATAIXXANT- 

BATAILLON  ,„ 
BATALLAMOS. 
BATANEADO ,,  . 

BATATEIRi 

BATFUL 

BATHTLLUa 

BATIAEUM „ 

BATIOCia... 

BATRACINE-.  . 
BATTIEZ 

BATTIFDOCXJ, 

BATTIQIA   

BATTI8TA- 

BAUDELIO 

BAUDROYER 

BAUERNLUST 

BADERNSBNF 

BAUERSSOBN 

BAUMREICH 


At  the  prit«  of. 

.  .At  what  price  and  how  soon  can  yon 
fnmish        ..  .1 

At  what  price  can  yon  ..        t 

At  yoDr  price 

Cannot  accept  at  the  price 

...Contract  price  inclndesall  cost  of  freight 

- ^Doea  price  inclade  ? 

Give  aa  your  liest  price 

GroBB  price<a)..  (1eB<t disconntl 

If  the  price  cannot  be  rednped 

....  Name  lowest  price  you  wi'l  sell  (at  ) 
Prii:'e(a)  delivered,  carriage  paid  aiong-side 
vessel  in  river. 

.  .  Pricelsj  delivered,  carriage  paid  on 
quay  or  wharf. 

Priest  s)  delivered,  carriage  paid  on  mil 

_ Pric'HHlfor  each  complete 

Friceis)  quoted  are  net 

Price<B>  quot&dare  subject  to   .    discount 

Price  does  not  include.  ..    . 

...     Price  includes ..._..  . 

Qnotepriceis)  by  telegraph  for  the 
following     .  .  . 
What  is  net  price  to  na  free  on  board! 

DISCOUNTS. 
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TELEGRAPHIC  CODE— Caatinaid. 


BAMBOBIUM Spero 

BAMBUSACEO B  per  o 

ALLUGUE 5  uid  3Ji  per  o 

BAMURE^S ^\i  per  o 

BAN  ALIDADE 10  per  o 

BANANZOLA 12>t  per  o 

BANASTADA 15  per© 

ALLUMELLE .  15  and  10  per  o 

ALLUMERAI 15,  10 aod  Spero 

BANCHEAMMO  30  per  o 

BaNDaDER 35  per  o 

ALLTJMIN080 25  and  5  per  c. 

ALLUMNABA 35.  5  and  3  per  c. 

ALLUMNAR 35  and  10  per  c. 

ALLUNGAMMO 25, 10  and  S  per  c. 

BANDDOEK 3T,a  per  c. 

BANDELBTTB 30  per  o 

ALLUNYABAS 80  and  6  per  o. 

ALLUNYAN !jn  aud  im  per  c. 

ALLUNYAHLA 3U,    i)  and  r,  per  c. 

AiLtlNYAStE       30.  10  and  10  per  a 

BANDEROLAS  8SJi  per  c. 

ALLUSINGO .33!^  wnd  .'^  per  ci 

ALLUSIONS 83W  and  10  per  a 

EANDGRAS 85  per  c. 

ALLUSORY  85  and  5  per  o 

ALLUSDRAM 85  and  10  per  c 

BANDICOOT m^  pero 

BANDIRLA 40  per  o 

ALLUVIOUa 40  and  5  per  c 

ALLUXISSeM  40  and  10 pero 

ALLTIXISTl 40,  10  and  5  per  o 

ALLTATEM 40  and  15  per  o 

ALLYL 40  and  30  per  o 

BANDOG 45  per  o 

ALLZULAflQ 45  and  5  per  o 

ALMACAERAS  45  and  10  per  o 

BANDSMAN        50  per  o 

ALMACHTIG      50  and  5  per  o 

ALMADIA-    60  and  10  per  c 

ALMADRABA 60,  10  and  5  per  o 

ALMAGRAL        50  and  30  per  o 

ALMAGRANW) 50,  20  and  10  per  c 

BANDUSIA 55  per  o 

ALMaHDI  .85  and  5  pero 

ALMAINHA 65  and  10  per  o 

BANDWEIDE  Vt)4  per  o 

BANGARD 60  per  c 


The  NILES  TOOL   WORKS  Co.  531 


TELEGRAPHIC  CODE— Cootintjed. 


ALMANCEBE. 60  and  6  per  cent 

ALMANDRES 60  and  10  per  cent 

ALMANIO 60,  10  and  5  per  cent 

ALMAN80R 60,  10  and  10  per  cent 

BANGORIAN 66%  per  cent 

BANISTERS 70  per  c«nt 

ALMENADAS 70  and  5  per  cent 

ALMENARON 70  and  10  per  cent 

ALMENDRADA 70,  10  and  5  per  cent 

ALMENDRERO 70,  10  and  10  per  cent 

BANKBOEKEN 75  per  cent 

ALMIBARAR 75  and  5  per  cent 

ALMIBAREIS 75  and  10  per  cent 

ALMICELERA 75,  10  and  5  per  cent 

ALMICHLEC 75,  10  and  10  per  cent 

BANKEAMMER 80  per  cent 

ALMIRANTES 80  and  5  per  cent 

ALMITATIS 80,  10  per  cent 

ALMITIES 80,  10  and  5  per  cent 

ALMIZADIR 80,  10  and  10  per  cent 

BANKROUT 85  per  cent 

BANKWERKER 90  per  cent 

ORDERS. 

AVARIER Alter  onr  order  to 

AVARITIA Are  greatly  behind  on  orders 

AVARONE Are  now  working  on  your  order 

AVELHACAR.   Can  ship  immediately  npon  receipt  of  order 

AVELLIMUS Cancel  last  order 

AVELLISSEM Cancel  order  (for ) 

AVELLISTIS Cancel  order  given  in  letter  (of ) 

AVELLUDADO Cancel  order  given  in  telegram  (of ) 

AVENAVIMUS Cannot  cancel  order 

AVENGING Cannot  execute  the  order(8)  for  some  time 

AVERRUGO Expect  to  finish  order(s)  in  a  few  days 

(by  the ) 

AVERTISSES Has  our  order  been  shipped  yet? 

AVEISSO Have  cancelled  your  order 

AVILANDO How  long  a  time  will  it  require  to  execute 

order? 

AVINAGRBIS If  we  order  the  following how 

soon  can  you  ship? 

AVOCAVA Orders  for (has)  (have)  not  arrived;  by 

what  line  did  you  ship? 

AVONDDAUW Order(s)  received;  will  ship  on  or 

about 

AVONDWIND Orders  will  be  promptly  attended  to 
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AVREBBERO Referring  to  yonr  order  (No ) 

AWANGASSE State  what  part  of  this  order  yon  can 

fill  at  once 

AWIGNO We  can  ship  i>art  of  your  order  as  follows,  and 

will  fnmish  the  balance  as  soon  as  possible 

AWINA We  hereby  countermand  order  (bid)  contained 

in  our  letter  (of ) 

AWISANDO We  shipped  your  order  for promptly, 

via ;  will  send  tracer  at  once 

AWOCANO Will  send  regular  order  by  mail 

SHIPMENTS. 

BRINDILLA By  what  route  was  shipment  made? 

BRINOSO. ^..(Dommence  shipment  as  soon  as  possible 

BROCANTAGE Not  yet  ready  for  shipment 

BROCOLOS Shipment(s)  early  next  month 

BRODONE 8hipment(s)  next  month 

BROEIBAK Shipment(s)  not  yet  arrived 

BROMIORUM We  have  on  hand  for  immediate  shipment 

BROMOGRAFO What  is  the  earliest  shipment  yon  can 

make? 

BROOCHES By  what  line  will  you  ship? 

BROODKAST Can  ship  in  about from  receipt  of 

letter 

BROQUIN Cannot  possibly  ship  the  whole  lot  by  first 

steamer.    Shall  we,  therefore,  wait  for  the 
next  and  send  i^^  all  together? 

BRUCIOLATO Shall  we  ship  by  freight  or  express? 

BRUDERSINN Ship  at  once  to  (us)  ( ^  ) 

BRUECHIG Ship  by  canal 

BRUECKE Ship  by  canal  and  lake 

BRUEBHEISS Ship  by  cheap  steamer 

BRUEHKAESE Ship  by  cheapest  route 

BRUELLAFFE Ship  by  expres   (to > 

BRUELLOCHS Ship  by  fast  freight 

BRUENZEL Ship  by  first  steamer  (to ) 

BRUETPLATZ Ship  by  quickest  route 

BRUGEOIS Ship  by  sailing  vessel  taking  advantage  of 

every  departure  until  (advised  to  contrary) 

( ) 

BRUTALIBUS are  hereby  ordered  shipped  at  once 

(to ) 
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Code  Words  Machine  Page 

Dismount Machine  to  be  famished  with  electric  motor 822 

Dispel Machine  to  be  adapted  for  electric  drive,  bnt  without  motor  322 

Pantainha. No.  0  Screw  Machine,  with  Automatic  Chnck  and  Wire 

Feed.  Style  B 68 

Flywort 9-inch  Jewelers'  Polishing  Lathe *..  22 

Focador 9-inch  Sx)eed  Lathe 23 

Focacci Portable  Cylinder  Boring  Machine,  10  inches  to  24  inches 162 

Focalis 10-inch  Bench  Lathe,  40-inch  bed 23 

Fooaneos. 10-inch             '*              4  foot  bed 23 

Focaribns 1 1-inch             **               4          "       23 

Focarone 10-inch  Sx)eed  Lathe,  40-inch  bed 24 

Focattola 10-inch             "               4  foot  bed 24 

Focena 11-inch             "              4         '^  24 

Fooenina 12-inch             "               5          **       25 

Focherello 14rinch             **               6          *'        25 

Focilliui 14-inch  Hand    Lathe,  6  foot  bed 26 

Fodatum 9-inch  Engine  Lathe,  44-inch  bed 27 

Fodatnrain 11-inch              "               5-foot  bed 29 

Fodatlkri 9-inch              *•             56-inch  bed 27 

Fodaveris 11-inch              *•              61          "        27 

Fodavero 11-inch              "              73         ^'        27 

Fodaviflses 12-inch              "               5  foot  bed 34 

Foddered 11-inch              "             85-inch  bed 27 

Foddering ll-inch              "               4  foot  bed 28 

Foderammo 11-inch              "               4          *•       29 

Foderando 14-inch              "               6          "       34 

Foderarla 16-inch             "               6          "        34 

Foderarono 18-inch              "               6          "       84 

Foderassi 12-inch              "                5          '•       82 

Foderata 14-inch              "                6          ''       82 

Foderolla 16-inch              "                6          -       32 

Fodicant 18-inch              "                6          "       32 

Fodicet 12-inch  Stnd  and  Bolt  Lathe,  4  foot  bed 48 

FodiendoB 16-inch          "               "             5           '       43 

Fodientie 14 -inch  Engine  Lathe  Style  E   ; 50 

Fodientinm 15-inch              ''                     " 50 

Fodinamm 16-inch            .    *                     *       50 

Fodiremns     ....    18-inch              "                     •*     50 

Fofice 20-inch              "                    ••     50 

Fofoe 22.inch              "                     **    50 

Foggettina 12-inch  Engine  Lathe  with  Turret 48 

Foggiarla 14-inch              "                     "             48 

Fogginess 16-inch             "                    *•             4H 
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Code  Words                                                         Machine  Page 

Foifgiolla. No.  2  Screw  Machine,  Style  A 75 

Foifliatnra 18-inch  Engine  Lathe  with  Turret 48 

Fognarono 12-inch  Plain  Chucking  Lathe  5  foot  bed 45 

Fosrnassimo 14-inch            "                      "       6        *'       45 

Fosrnerebbe 16-inch            "                      *•       6        "       45 

Fosrneresti 18-inch            "                     '*       6        *'      45 

Fokkesteng 13-inch  Turret  Lathe  with  Carriage,  Style  G 51 

Fokkeieil 21-inch              '                     "                          "    51 

Folaghetta 24-inch             **                    **                         **    51 

Folatrait 28-inch             '*                    "                          "    61 

Folatrons 34-inch             '*                    *'                         " 51 

Foldnet 17-inch  Improved  Fox  Lathe 57 

Folette 18-inch          *'            "        *'    69 

Folganca 18-inch  Cabinet  Turret  Lathe 61 

Folgaiao 20-inch        "            "            "     61 

Folgem 12-inch  Bench  Forming  Lathe 64 

Folglich 12-inch  Plain  Forming  Lathe 64 

Folgoro 18-inch      "            **              "     64 

Folgsam.  IS-inch  Improved  Forming  Lathe 65 

Folgnedo 18-inch          "                 *'            "      65 

Folhagexn Boring  bar  for  lathe,  4     inches  x  6  feet 42 

Folheho "            "           4^       "      x  7     '*    42 

Folhento **            *'            5          ••      x7     "     42 

Folhetaria "            "           6          '*      x7     ••    42 

FolhoBo 2-inch  Cone  Cutting-off  Machine 88 

Foliaba 8-inch      **              ''                 *'        88 

FoUaire 4-inch      "              "                  "        88 

FoUated 5-inch      '*              *•                 •• 88 

FoUctdo 6-inch      "              "                  ••   •       88 

Folioband 2-inch  Accelerated  Speed  Cutting-off  Machine 87 

FoUolado 3-inch            "                "                •*                  -       87 

FoUolate 4-inch            "                "                *'                  •*       87 

FoUoUs 5-inch             •                "                "                  "       87 

FoUosam 6-inch            "               *'                "                 *'       87 

FolioBOB 16x16x4  feet  Planing  Machine 81 

Folioter Crank  Planing  Machine ^ 

Folklore 17x17x3  feet  Planing  Machine W 

Folkmar  17x17x4  feet          *•              '*        W 

FoUebatis 23x22x4  feet          *•              "        »5 

FoUebunt 24x24x5  feet          "              "        ^ 

FoUentis No.  12  Plain  Turret  Lathe.  Complete • 53 

FoUeremus  Set-over  Slide  and  Saddle  for  No.  12  Plain  Turret  Lathe 58 

FoUerete Chasing  Attachment  and  Hand-rest  for  No.  12  Plain  Turret 

Lathe 58 

FoUeros Cut-off  Rest  for  No.  12  Plain  Turret  Lathe 58 

FoUetage No.  13  Plain  Turret  Lathe.  Complete 58 

FoUetineB Set-over  Slide  and  Saddle  for  No.  13  Plain  Turret  Lathe 58 
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FoUetiflta Chasing  Attachment  and  Hand -rest  for  No.  18  Plain  Turret 

Lathe 53 

Folleto Cut-off  Rest  for  No.  13  Plain  Turret  Lathe 53 

FollesBa No.  18  Geared  Turret  Lathe    Complete 58 

FoUicabas Set-over  Slide  and  Saddle  for  No.  13  Geared  Turret  Lathe....  53 

FoUicabit Chasing  Attachment  and  Hand-rest  for  No.  13  Geared  Tur- 
ret Lathe 58 

FoUicando Cut-off  Rest  for  No.  13  Geared  Turret  Lathe  53 

FoUicant No.  14  Plain  Turret  Lathe,  Complete 63 

FoUicola Set  over  Slide  and  Saddle  for  No.  14  Plain  Turret  Lathe 53 

Follicular Chasing  Attachment  and  Hand-rest  for  No.  14  Plain  Turret 

Lathe 53 

FoUicnlo Cut-off  Rest  for  No.  14  Plain  Turret  Lathe 53 

FoUifxd No.  14  Geared  Turret  Lathe,  Complete 53 

Folligena Set-over  Slide  and  Saddle  for  No.  14  Geared  Turret  Lathe  ...  53 

Folligfenifl Chasing  attachment  and  Hand-rest  for  No  14  Geared  Tur- 

Lathe 53 

Fomiho Cut-off  Rest  for  No.  14  Geared  Turret  Lathe 53 

FoUinonun No.  15  Plain  Turret  Lathe  Complete 58 

Follow Set-over  Slide  and  Saddle  for  No.  15  Plain  Turret  Lathe 53 

Following  ....  .  Chasing  Attachment  and  Hand-rest  for  No.  15  Plain  Turret 

Lathe 53 

Foltamente Cut-off  Rest  for  No.  15  Plain  Turret  Lathe 53 

Folter No.  15  Geared  Turret  Lathe  Complete 53 

Folteraars Set-over  Slide  and  Saddle  ifor  No.  15  Geared  Turret  Lathe...  53 

Folterbaak Chasing  Attachment  and  Hand-rest  for  No.  15  Geared  Turret 

Lathe 53 

Folterbett Cut-off  Rest  for  No.  15  Geared  Turret  Lathe 53 

Folterende No.  1 5 >2  Geared  Turret  Lathe  Complete 53 

Foltering Set-over  Slid^  and  Saddle  for  No.  ir>i..  Geared  Turret  Lathe  53 

Folterpein  .^ Chasing  attachment  and  Hand  rest  for  No.  15)^  Geared 

Turret  Lathe    53 

Folterqual Cut-off  Rest  for  No.  15).,  Geared  Turret  Lathe 53 

Folyoca No.  12  Plain  Turret  Lathe  Complete 55 

Fomalhaut Automatic  Chuck  for  No  12  Plain  Turret  Lath^ 55 

Foxnentaban  ....  Vertical  Forming  Tool  Slide  for  No.  12  Plain  Turret  Lathe  55 

Fomentacao Cutoff  Rest  for  No.  12  Plain  Turret  Lathe 55 

Foxnentammo ..  No.  13  Plain  Turret  Lathe  Complete 55 

Fomentarala  ...  Automatic  Chuck  for  No.  13  Plain  Turret  Lathe 55 

Foxnentasfli Vertical  Forming  Tool  Slide  for  No.  13  Plain  Turret  Lathe  55 

Fomentato  Cut-off  Rest  for  No.  13  Plain  Turret  Lathe 55 

Foxnentava No.  13  Geared  Turret  Lathe  Complete 65 

Fomenter Automatic  Chuck  for  No.  1 3  Geared  Turret  Lathe 65 

Foxnentins' Vertical  Forming  Tool  Slide  for  No.  13  Geared  Turret  Lathe  55 

FoxnentoUa Cut-off  Rest  for  No.  13  (reared  Tnrret  Latlie 56 

Fomentoxis No.  14  Plain  Turret  Lathe 65 

Foxnentoimxii  ...  Automatic  chuck  for  No.  14  Plain  Turret  Lathe 56 

Fpxnitexn  Vertical  Forming  Tool  Slide  for  No.  14  Plain  Turret  Lathe  55 
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Fonacion Cut-off  Rest  for  No.  14  Plain  Tnrret  Lathe 55 

Foaacionefl No.  14  Geared  Turret  Lathe  Complete 55 

Fonalidad Automatic  Chuck  for  No.  14  Geared  Turret  Lathe 55 

Fonascia 18-inch  Portable  Valve  Seat,  Rotary  Planing  Machine 104 

Foncage 23-inch        "                  "                      *•                       "      104 

FoncaiUas Radius  Link  Planer  Attachment 105 

Fomceau  ....*. Vertical  Forming  Tool  Slide  for  No.  14  Geared  Turret  Lathe  55 

Foncoir 26-inch  Portable  Valve  Seat,  Rotary  Planing  Machine 104 

Fonda 10-inch  Improved  Planer  Centers 106 

Fondacaio  Cut-off  Rejat  for  No.  14  Geared  Turret  Lathe 55 

Fondatnento  ....    No.  15  Plain  Turret  Lathe  Complete 55 

Fondassi 12-inch  Improved  Planer  Centers 106 

FondatesBa No.  1  Universal  Automatic  Feed,  Hand  Drill 118 

Fondatore 16-inch  Improved  Planer  Centers ^  106 

Fondatrioe Automatic  Chuck  for  No.  15  Plain  Turret  Lathe 65 

Fondava  6-inch  Planer  Chuck,  round  base 107 

FondaTano 8-inch        "            "                    "        107 

Fondeabaifl Vertical  Forming  Tool  Slide  for  No.  15  Plain  Turret  Lathe .  65 

Fondeadero Cut-off  Rest  for  No.  15  Plain  Turret  Lathe 55 

Fondeadofl 10- inch  Planer  Chuck,  round  base 107 

Fopdearas 12-inch        **            "                   *•        107 

Fondearian 15-inch        "            "                   ••        107 

Fondearon 18-inch        *•            '•                   "        107 

Fondeerde No.  15  Geared  Turret  Lathe  Complete 55 

Fondello 24-inch  Planer  Chuck,  round  base 107 

Fonderemmo  .     No.  2  Universal  Automatic  Feed,  Hand  Drill  118 

Fondereste No.  8                   '*                        *'               *•         118 

Fondiamo No.  4                   "                         *•               ••          118 

Fondibile 80-inch  Planer  Chuck,   round  base    107 

FondUlos 6-inch  Planer  Chuck,  square  ba^^e 107 

Fondime 8-inch        "            *'                    " 107 

Fondisses 10-inch        "            "                   **        107 

Fondista 12-inch        "            **                   *•        107 

Fondling 15-inch        "            "                   *'        107 

Fondness 18-inch        •*            *•                    **        107 

Fondons. 24-inch        *              *'                    "         107 

Fondrier    30-inch        *'            "                    "         107 

Fondrilles Automatic  chuck  for  No.  15  Geared  Turret  Lathe 55 

Fondront No.  I  Hand  Drill 119 

Fondsen No.  2     "           "     119 

Pondule                  No.  8     "           "     119 

Fonebol  Vertical  Forming  Tool  Slide  for  No.  15  Geared  Turret  Lathe  oo 

Fonetiche Cutoff  Rest  for  No.  15  Geared  Turret  Lathe 55 

Fonfarao No.  1 5  ^o  Geared  Turret  Lathe,  C/Omplete '55 

Fonfone No.  3  Portable  Drilling  Machine,  drills   ^4-inch 121 

Pongible               No.  4        "              "                *'              "       }i-inch 121 

Pongicole No.  4        '*              •'                ••              **       ^g-inch 121 
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Pongivore No.  5  Pgrtable  Drilling  Machine,  drills    }5-inch 121 

Fongoide No.  6        »*             "             -  "             "     l>i-inch 131 

Fongaenx Aatomatic  Chuck  for  No.  15>^  Geared  Turret  Lathe. 55 

Fonioo No.  8  Portable  Drilling  Machine,  drills    l»^-inch 121 

Fonioolina No.  9        *'             "               *'             **     2    -inch 121 

ronkelde No.  8        "             "               "             ••     2H-inch 121 

Fonkelende Vertical  Forming  Tool  Slide  for  No.  16)^  Geared  Turret 

Lathe 55 

Fonkeling No.  9  Portable  Drilling  Machine,  drills  3    -inch 121 

Fonneiue No.  A  Portable  Drilling  Machine 122 

Fonolite No.  B       "          122 

Fonologia No.  1         "              "               *•         122 

Fonomania No.  2        "             *'               "         122 

Fonometro No.  8        "              '*               "         122 

Fononnsi No.  4        *•              '*                ••            122 

Fonsadera No.  0  Screw  Machine,  without  Automatic  Chnck  and  Wire 

Feed,  Style  B 68 

Fontaine No.  5  Portable  Drilling  Machine   122 

Fontalibns Pgwer  Feed  to  Turret  for  No.  0  Screw  Machine,  Style  B.  68 

Fontalifl No.  0  "Post''  or  -^Blacksmith"  Drill  125 

FontaUnm No.  1       •*        **            **                   "      1?5 

FontanalM No.  1>^  **        *•            **                   *         125 

Fontanella  No.  2      "        "            **                   **       125 

Fontaneria  No.  3      "        "            "              *     *        125 

Fontange  No.  4       "        "            **                   "       125 

Fontanino No.  5       "         "            *•                    "      125 

Fontanone No.  6      *•        •'            •*                   ••       125 

Fontanoso     No.  7      "          '            "                   "      125 

Fontembak. No.  1  Screw  Machine,  without  Automatic  Chuck  and  Wire 

Feed.  Style  B 68 

Fonteinen  No.  8  •'Post"  or   •'Blacksmith"  Drill 125 

Fontejam No.  1  Screw  Machine,   with  Automatic  Chuck  and  Wire 

Feed,  StyleB 68 

Fontejamm Power  Feed  to  Turret  for  No.  1  Screw  Machine,  Style  B 68 

Font€Ji No.  2  Screw  Machine,  without  Automatic  Chuck  and  Wire 

Feed,  StyleB 68 

Fontejns No.  2  Screw  Machine,  with  Automatic  Chuck  and  Wire 

Feed,  Style  B 68 

Fonticola No.  9  "Post"  or  "Blacksmith"  Drill 125 

Fonticolia The  "Boss"  Post  or  Blacksmith  Drill 125 

Fonticnle Power  Feed  to  Turret  for  No.  2  Screw  Machine,  Style  B 68 

Fonticnlnm No.  3  Screw  Machine,  without  Automatic  Chuck  and  Wire 

Feed,  Style  B. 68 

Fontigena. No.  3  Screw  Machine,    with   Automatic  Chuck  and  Wire 

Feed,  Style  B 68 

Fontigenifl Power  feed  to  Turret  for  No.  3  Screw  Machine,  Style  B 68 

Fontinal No.  4  Screw  Mat^hine,  without  Automatic  Chuck,  and  Wire- 
Feed,  StyleB  68 

Fontinalis 9  Inch  Sensitive  Drill     186 
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Fonto No.  4  Screw  Maehine  with  Automatic  Chnck  and  Wire 

Feed,  Style  B 68 

Fontyn 10-Inch  Sensitive  Bench  Drill 127 

Fonvielle Power  Feed  to  Tnrret  for  No.  4  Screw  Machine,  Style  B 68 

Foodful 18-Inch  Sensitive  Drill 129 

FoodlesB No.  4>^  Screw  Machine  without  Automatic  Chuck  and  Wire 

Feed,  Stvle  B ji 68 

Fooleries 1  Spindle  lOInch  Sensitive  Bench  Drill 131 

Foolhappy No.   4,^  Screw  Machine  with  Automatic  Chuck  and  Wire 

Feed.  Style  B 68 

Foolhardy Power  Feed  to  Turret  for  No.  4J^  ScrQw  Machiue  Style  B. ..  68 

Foolified No.  3  Screw  Machine  with  Friction  Geared  Head  without 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Foolifjr No.    8  Screw  Machine  with   Friction  Geared    Head  with 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Foolfying No.  3  Screw  Machine  with  Plain  Back  Geared  Head  without 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Foolinir    1  Spindle  10-Inch  Sensitive   Drill 131 

Fooliahly No.  3  Screw  Machine  with  Plain  Back  Geared  Head  with 

Automatic  Chuck  and  Wire  Feed,  Style  B. 71 

FooljMsap Power  Feed  to  Turret  for  No.  3  Screw  Machine  Style  B 71 

FoolBtonefl Power  Cross  Feed  to  Cut-off  rest  for  No.  3  Screw  Machine, 

Style  B 71 

Fooltrap 2  Spindle  lO-Inch  Sensitive  Drill 181 

Football No.  4  Screw  Machine  with  Friction  Geared  Head  without 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footband No.   4  Screw  Machine  with  Friction  Geared  Head    with 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footbanks 8  Spindle  10-Inch  Sensitive  Drill 181 

Footboy No.  4  Screw  Machine  with  Plain  Back  Geared  Head  without 

Automatic  Chuck  and  Wire  Fetd,  Style  B 71 

Footbridge No.  4  Screw  Machine  with  Plain  Back  Geared  Head,  with 

Automatic  Chuck  and  Wire  Feed,  Style  B  71 

Foodcloth Power  Feed  to  Turret  for  No.  4  Screw  Machine,  Style  B 71 

Footed Power  Cross  Feed  to  Cut-off  Rest  for  No.  4  Screw  Machine 

Style  B 71 

Footfalls No.  4)2  Screw  Machine  with  Friction  Geared  Head,  with- 
out Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footsreld 4  Spindle  lO-Inch  Sensitive  Drill 181 

Foothalt No.  4>2  Screw  Machine  with  Plain  Back  Geared  Head,  with- 
out Automat'c  Chuck  and  Wire  Feed,  Style  B 71 

Foothold No.  ^M  Screw  Machine  with  Plain  Back  Geared  Head  with 

Automatic  Clinck  and  Wire  Feed,  Stvle  B 71 

Foothot 1  Spindle  1 3-Inch  Sen.sitive  Bench  Drill 131 

Footlicker Power  Feed  to  Turret  for  No  4^2  Screw  Machine,  Style  B.  71 

Footlight No.  ^Yz  Screw  Machine  with  Friction  Geared  Head,  with 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footman 1  Spindle  13-Inch  Sensitive  Drill 131 

Footmarks 2         '*       13     "          •*               "     131 

Footpace.. 3          '        13     "         *'               "     131 
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FootpatliB 4  Spindle  13-Inch  Sensitive  Drill 131 

Footplonfi'li Power  Cross  Feed  to  Cui-off  Rest  for  No.  4^  Screw  Machine. 

Style  B 71 

Footplowa 1  Spindle  15-Inch  Sensitive  Drill 131 

Footpost No.   5  Screw    Machine.    Friction    Geared   Head,    without 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footprint No.  5  Screw  Machine,  Friction  Geared  Head  and  Automatic 

Chuck  and  Wire  Feed,  Style  B 71 

Footrope No.  5  Screw  Machine    Plain  Back  Geared  Head,  without 

Automatic  Chuck  and  Wire  Feed  Style  B 71 

FootstaU. No.   5    Screw    Machine,   Plain  Back    Geared    Head,   with 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footstep Power  Feed  to  Turret  for  No.  5  Screw  machine,  Style  B 71 

Footstick Power  Cross  Feed  to  Cut-off  Rest  for  No.  5  Screw  Machine, 

Style  B 71 

Footstool. No.  53^  Screw  Machine,   Friction   Geared  Head,  without 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footvalve No.  5)^  Screw  Machine,  Friction  Geared  Head,  with  Auto- 
matic Chuck  and  Wire  Feed,  Style  B 71 

Footwaling No.  h%  Screw  Machine,  Plain  Back  Geared  Head,  without 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Footway No.   5>^  Screw  Machine,   Plain  Back  Geared  Head,  with 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Fopling 4  Spindle  14-Inch  Lever  Feed  Sensitive  Drill 133 

Foppbecher Power  Feed  to  Turret  for  No.  h%  Screw  Machine.  Style  B..      71 

FoppexL 1  Spindle  13-Iiich  Sensitive  Drill,  Style  B 135 


Fopponde  2 

Foppish 2 

Foppishly 3 

Fopptest 3 

Fopster 4 


14    *'  Lever  Feed  Sensitive  Drill 133 

16     "  Sensitive  Drill.  Style  B 135 

14     "  Lever  Feed  Sensitive  Drill 133 

13  and  22-inch  Sensitive  Drill,  Style  B 135 

14and25     "                    "                    '     135 

Forabant 6  Spindle  Turret  Drill 158 

Forabile 21-Inch  Wheel  and  Lever  Drill  187 

Forabilinai. Power  Cross  Feed  to  Cut-off  Rest  for  No.5H  Screw  Machine, 

Style  B 71 

Forabosoo No.    6  Screw    Machine.   Friction  Geared    Head,    without 

Automatic  Chuck  and  Wire  Feed,  Style  B 71 

Foracchia 14-Inch   Upri^^ht  Drill  188 

21    "                      "              138 

24    "                      "            138 

Foragginoa No.    6  Screw  Machine,  Friction  Geared  Head,  with  Auto- 
matic Chuck  and  Wire  Feed,  Style  B 71 

Foraggiare No.  6  Screw  Machine,  plain  back,  Geared  Head,  without 

Automatic  Chuck  and  Wire  Feed,  Stvle  B 71 

Foraggiave No.    6  Screw  Machine,   plain  black,   Geared   Head,   with 

Automatic  Chuck  and  Wire  Feed.  Style  B 71 

Foraging 28-Inch  Upright  Drill 138 

Foraginis 32"                  "            138 

Forago 40  *'                  **            138 

Foralite 50  "                 "             141 
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Foramente Power  Feed  to  Tnrret  for  No.  6  Screw  Machine,  Style  B 71 

Foramello Power  Cross  Feed  to  Cat-off  Rest  for  No.  6  Screw  Machine, 

Style  B 71 

Foraminato No.  4  Electric  Portable  Drill  128 

Porandi Boiler  Shell  Drill 144 

Forandofl Boiler  Makers*  Drill 145 

Foraria Radial  Drilling  and  Countersinking  Machine 147 

Forasiio  Suspension  Drill t 160 

Forbicinabar  ..    Portable  Locomotive  Cylinder  Boring  Machine,  8  in.  to  16  in.  163 

Forbidden **               "                   '*            **              '*        lOin.toaOin.  168 

Forbimmo "               "                   *             '*              '*        10  in.  to  24 in.  163 

Forbotio Portable  Cylinder  Boring  Machine,  4  inches  to  13  inches 162 

Forbreak **             *'              *'              "          6  inches  to  16  inches 162 

Forbye "             "              '*             *•          8  inches  to  23  inches 162 

Forcadel *'             '*              **              "        12  inches  to  80  inches 162 

Foroais ••              •*              "              "        20  inches  to  60  inches 162 

Forcant "             *'             *'             *'        30  inches  to  60  inches 162 

Foreaanuch Cut-off  Rest  for  No.  153^  Gear  Turret  Lathe „ 55 

Foredo 6-inch  Shaping  Machine. 116 

Foredoomed Pulley  Drilling  and  Tapping  Machine 88 

Forefeel 8-inch  Shaping  Machine  116 

Forefoot 10-inch                 '• 116 

Foregiffc 12-inch  Crank  Shaper 113 

Foregoes 15-inch              *' 113 

Forehew 30-inch             *'             113 

Forehood 16>inch  Quick-return  Stroke  Shaper,   with  Extension  Base 

and  Support Ill 

ForehorBe 30-inch  Quick-return  Stroke  Shaper,  with  Extension  Base 

and  Support Ill 

Forekixig. 34-inch  Quick- return  Stroke  Shax)er,   with  Entension  Base 

and  Support. Ill 

Foreknow 36-inch  Quick-return  Stroke  Shaper,   with  Extension  Base 

and  Support Ill 

Foreland 38-iiich  Quick-return  Stroke  Shaper.   with  Elxtension  Base 

and  Support Ill 

Forellen 32-inch  Quick-return  Stroke  Shaper,   with  Extension  Base 

and  Support Ill 

ForensibuB 8-inch  Single  Geared  Shaper,  with  Outside  Support Ill 

Forensic 12-inch            "                             "                       '*                Ill 

Forepart 14-inch            •*                             "                       *'                Ill 

Forepeaks 18-inch            "                             *•                       -                Ill 

Forfaire   No.  I  Key-seating  Machine 198 

Forfang No.  2             "                    '          193 

Forfeit Portable  Key  Seater 194 

Forficis Small  Hand  Milling  Machine 196 

Forficola Large            "                      "        197 

Forge No.  1  Universal  Millinj^r  Machine.  Style  B 199 

Forgeron No.  2          '                         '                            **    199 
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Pw^Btfhl No.  8  Univeraal  MDling  Machine,  Style  B   1» 

Fmv^t* No.  4  •■    11» 

FoTfattn No.  4,"^     '■  IW 

F<nq[icu No.  0        "  -  199 

PorloM No.  1  Swing  Crane  with  Traveling  Eoiet 875 

ForUla No.  11  Tool  Room  Univeraal  Milling  Machine,  Style  B 201 

Pflriwm No.  13  '■  '■    aoi 

ForklMM No.  18        "  "    301 

roTlHi* No.  14         "  "  "  '■    201 

ForUpon No.  14>i     "  "  "  301 

Fctrtarn No.  15  ■'  -  ■  "  "    "  301 

Formabit.. No.  30  Plain  Hilling  Machine,  Stylo  B 308 

FormaiUM No.  31 

Formadar.. No.  23 

Formadara.    ...  No.  24 

Tormage  No.  25 

FonnaKgio    Na  26 

FormaUnm No.  1     UniTeraal  Milling  Machine,  Style  C.... 

Formalise      ...  No.  \%  " 

Formally         ...  No.  2 


Formaron     No.  3 


205 


Formatello   . 

.    No.  0     Plain  MUling  Machine,  Style  C 

209 

Formatian    . 

.    No.  I 

205 

.    No-  3         '■          "              .  ■' 

306 

Formatrioe.   , 

No,  8 

205 

No.  6     Horizontal  Milling  Machine,  Style  D 

207 

FormeUa       . 

-    No.  6,^           .     ■■ 

307 

No,  7 

207 

Formena 

.    No.  8 

207 

FormMly 

50-inch  Horizontal  Milling  Machine.  Style  B  

200 

Formful. 

.     73-inch 

209 

84-inch 

309 

Formlate 

,    96-inch 

209 

Formloa, 

.    108-inch 

200 

Formlcaire 

,    133-inch 

209 

Formlooai 

.    Vertical  Spindle  Milling  Attachment 

211 

Formlea 

.     12-inch      Circular  Base  Millin- Machine  Vise  . 

216 

Formialia       , 

8-inch 

2r(t 

Formlonia.  ... 

6-inch 

ai6 

Formlqn*      . 

.      .^-inch 

3ia 

Formkappo. 

.    10-inch  Plain  Centers    

21» 

Formkngrt, 

New  Combination  Head 

318 

FonnloM: 

18-inch  Cam  Catting  Attachment     

315 

Formola   

.     Hand  .Spira   Cutting  Attachment              

315 

rormoa 

Cam  Cnttins  Attachment  complete       

215 

FormoMar  ... 

.    Gear Caltinfj  Attachment.  -                  

318 

,    Horizontal  Spindle  Milling  Machine 

217 
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Code  Words  Machine  Page 

FormoBomm  ..    Vertical  Spindle  Milling  Machine 218 

FormosnloB.  .       Two  Spindle  Vertical  Milling  Machine 219 

Formosulnm   .     No.  1  Duplex                  *'               "            2*20 

Formosura Heavv  Standard            *'               **           231 

Formulate  8-inch  Flat  Milling  Machine  Vise 21tt 

Formnle 7-inch  Extra  Heavy  Flat  Milling  Machine  Vise 216 

Formnlions 6-inch  Improved  Flat  Milling  Machine  Vise 216 

FormuUsta 7-inch          **            "          "              **            '*           216 

FormvoU 6-inch          "            "          "              *'            **           216 

Formylene 5-inch          **            *•          "              *'            **           216 

Form«acken.    .      4V8-inch      *'            •'          **               *            **           216 

Fomello No.  1  Vertical  Hand  Milling  Machine,  Complete 2C9 

Fornice No.  2        "            "           "               "        complete  229 

Fornitura No.  3  Vertical  Spindle     "               "        complete  229 

Fomorum. No.  4         '            **            "               "        complete 2*9 

Fomuolo  No.  5        '•            *'            "               "        complete 229 

Forosella No.  1  Vertical  Hand        **               **        without  rotary 229 

Forosetio. No.  2        »*            *'            "               **        without  rotary 229 

Forpaitre No.  3  Vertical  Spindle     "               *'        without  rotary 229 

ForpaMed No.  4        "            "            "               *•        without  rotary 229 

Forpine No.  5        "            "           ''               '•        without  rotary 229 

Forqnilha Semi-Automatic  Rack  Cutting  Machine 233 

Forrabas  Entirely  Automatic  Rack  Cutter  3  feet  x    8  inches 235 

Forrasrem "                             ••            6  feet  x    8  inches 235 

Forraran "                             "            6  feet  x  10  inches 235 

Forraseii Automatic  Pinion  or  Gear  Cutter 237 

Forrays Entirely  Automatic  Rack  Cutter  10  feet  x  10  inches 285 

Fonchen 28-inch  '•New  Type"  Entirely  Automatic  G^ear  Cutter 239 

Fonchung  86-inch            **                          "                            '*            239 

Forsenno 48-inch           **                         '*                           *•            239 

Forsoothed 60-inch           '«                         **                           **            289 

Forspoken 64-inch           '*                         **                           "            239 

Forstgraf 72-inch           *'                          **                            *•            289 

Foratherr 50-inch            '*                         •'                            "            289 

Forrtnagel 96-inch            '*                         "                           **            339 

ForstBins 120-inch          *•                          **                            *•            289 

Fortiiiai 22-inch  Regular                      '*                           '*            241 

Fortiot 80-inch        "                              "                            "            241 

Fortnight 36-inch        '                               *'                            *•            241 

Fortore 50-inch        "                             "                            ••             241 

Fortraire 60-inch        "       ,                      "                           •*            241 

FortBat« 74-inch        **                              -                            "            341 

Fountfol 18-inch  Automatic  Gear  Cutting  Machine 248 

Fonrbe 24-inch                    *'                        "               248 

Fourbir 36-inch                    "                        '*               248 

Fourche 48-inch                    "                        *'               248 

Fourchon 60-inch                    "                        -               243 
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<4 


(t 


«t 


t  ( 


<< 


(4 


Page 
246 
246 
246 
246 
247 
247 
247 
247 


Code  Words  Machine 

Fonrm No.  1  Shop  Saw,  with  Antomatic  Feed. 

Fonrmont.. No.  2 

Fonmaclie No.  4  ** 

Foumaise No.  8 

Fovmeanz No.  5  Portable  Rail  Saw. 

Foursimefl No.  5  A 

No.  6 
No.  6  A 

FouMder No.  10  Metal  Sawing  Machine 253 

Foutief No.  15            *•                       "        252 

Forela No.  20             '                       "        252 

FoTelanun No.  15            "                       "       with  Circular  Base 254 

Fovente No.  2  Cold  Cutting-off  Saw 249 

Foreole No.  3    **              **               '*    249 

1-inch  Single  Bolt  Cutter  259 

259 

259 

259 

259 

259 

259 

259 

259 

259 

259 

259 

259 

259 

259 

262 

262 

262 

262 

262 

262 


Fntifelle 


1-inch  Double 

IJ^-inch  Single 

1^-inch  Double 

...  IJ^-inch  Single 

....  1  >^  -inch  Double 

Fragewort.^ 2-inch  Single 

2     inch  Double 


( ( 


<( 


ii 


1 1 


Fragilely  .. 
Fragiles  .... 
Fragilibns. 
FnigiUdad 

LO.. 


FraiUy. 


Fraisoir. 


2)^-inch  Single 
2>i-inch 
8    -inch 
8>^-inch 

4  -inch 

5  -inch 

6  -inch 

1  -inch  4  Spindle  Nut  Taper. 
1  -inch  6 
l>^-inch  4 
Ij^-inch  6 
l>^-inch  4 
l>^-inch  6 

?i-inch  Bolt  Header 264 


41 


i( 


<  « 


<l 


l< 


•  I 


Fraachado 


1     -inch     "        "        264 

1^-inch     •'         "        264 

l>^-inch     *'        '*        864 

1    -inch  Heading,  Upsetting  &  Forging  Machine 265 


Fraacollo 


1^-inch 
2  -inch 
2>^-inch 
8  -inch 
8K-inch 

5  -inch 

6  -inch 


<i 


•I 


<( 


<« 


•( 


«( 


(f 


«• 


<i 


i< 


i( 


<< 


«( 


II 


•  < 


(I 


II 


265 
265 
265 
265 
265 
265 
265 


544  ^-*^  NILES  TOOL   WORKS  Co. 


TELEGRAPHIC  CODE—Contimied. 


Code  Words                                                         Machine  Page 

Frayeras Improved  Horizontal  Tapping  Machine 268 

Frayonne Hand  Pipe  Threading  and  Cntting-off  Machine 270 

Frasan^e Power  Pijw  Threading  and  Cntting-off  Machine 270 

Frasione No.  2  Foot  Press,  with  Gibbed  Slide  on  Table 390 

Freccio No.    2  Pipe  Catting  and  Threading  Machine 269 

Freccione No.    2        "                                         •*                 269 

Freccioso No.    3        "                   "  '                   •*                 269 

Frecheiro No.    3         *                   "                     '*                269 

FrechlLaxui No.    4        *'  *'  "  •  269 

Frechheit No.  1  Hand  Shear 274 

Frechmaul No.  2           *'            274 

Frechmuth No.  3           *•            274 

Freohsten No  4           '•            ,  274 

Freckled No.  5           " 274 

Frecuencia No.    4  Pipe  Cutting  and  Threading  Machine 269 

Frecnentea No.    6        *'                                         •*                269 

Fredame No.  6  Hand  Shear 274 

Freddammo No.    6  Pipe  Cutting  and  Threading  Machine 269 

Freddando No.  7           "            274 

Freddarono No.    H  Pipe  Cutting  and  Threading  Machine 269 

Freddassi No.  8  Hand  Shear 274 

Freddata No.  18  Pipe  Cutting  and  Threading  Machine 269 

Freddavamo. ..  No.  10          '                    "                     *♦                 269 

Freddavate No.  10        *'                                '         "                269 

Fredderai No.  12        '*                    "                       '                 269 

Freddeiia Revolving  Die  Attachment  for  No.  2  Machine 269 

Freddiate "                             '         No.  3                 269 

Freddiccio '*                             »'        No.  4        *'         269 

Freddoloso *        No.  6        *'         269 

FreddtiBio No.  1  Hand  Punch 274 

Fredesrar No.  2            "             274 

Frede^us  Die  Plate  for    8-inch  Machine 269 

FredeiroAcle "             *     10-inch        *•          269 

Frederico No.  3  Hand  Punch 274 

Fredonnaia.  No.  4  Hand  Punch     274 

Fredonne No.  5  Hand  Punch 274 

Fredonnons  Die  Plate  for  12-inch  Machine 269 

FredBtole.  No.  6  Hand  Punch      274 

Fredulpho  No.  7             '*  274 

Fregabais  No.  8                           274 

Fregaban No.  0  Fly  Wheel,  Solid  Frame  Punching  Press  395 

Fregabacao.  No.  1           '                        "                                 *'          39.") 

Fregado No.  2         "                         •                                 *•          395 

Pregamos No.  3         "                        ♦*                                 '*          395 

Fregandola No.  4        "                       **                                '■          :?95 

Fregarono No.  5         '*                        "                                 •'          395 

Fregataire  No.  1  Combined  Hand  Shear  and  Punch 274 
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Code  Words 

Tre^te 

Fregatiiia 


Machine  PaP"© 

No.  2  Combined  Hand  Shear  and  Punch 274 


Fregellae. 
Fregellis. 


No.  8 
No.  4 
No.  5 
No.  6 
No.  7 
No.  8 


4  t 


•  • 


274 
274 
274 
274 
274 
274 


No.  1  Geared  Solid    Frame  Punching  Press   395 


< « 


«< 


(I 


Freibank No.  2 

Freibaiun No.  3 

Freibrief. No.  4 

Freiduras No.  5 

No.  10  Adjustable  Incline  Press. 

No.  15 

Freimuth. No.  18 

Freindre No.  19 

Freinte No.  20 

Freiport No.  21 

Frexnito No.  725  Straight* Sided  Press. 

No.  735 


<i 


t  < 


i< 


« < 


No.  745 
No.  755 

No.  765        •  '•  '  

No.  2  Plain  Single  Acting  Open  Back  Press. 


Frequent 

Frer<Mi. 

No.  3 
No.  %M 

<< 

.  « 

* 
4 

Fresadae 

No.  4 
No.  5 

%  1 

Fresando 

FrescaTa 

No.  6 

i  i 

Freecoed 

No.  7 

I  4 

FrescoBO 

No.  8 

44 

Fresnal 

No.  4 

Geared 

Fresorom 

No.  5 

4  t 

FresqueL  

No.  0 

<4 

Fressgier 

No.  7 

4  • 

Fresslust 

No.  8 

4  • 

Fries 

No.  9  Punching  and  Shearing  Machin 

Friesrock. 

No.  8 

Friesrtab 

No.  7 

Friesee 

No.  6 

Frigdaria 

No.  5 

Frigdoris 

No.  4 

f         '* 

Frigedinis 

No.  3 

Z'rigerate 

No.  2 

Frigescet 

No.  1 

Friggend 

No.  A 

Friggiate 

No.  B 

395 

395 

395 

395 

397 

397 

397 

897 

897 

397 

399 

399 

otiy 

399 

399 

393 

393 

393 

\ 393 

893 

393 

393 

393 

393 

393 

393 

30!) 

393 

Machine 283 

283 

283 

2H3 

283 

288 

288 

283 
283 

283 

2H3 
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X'riggt) No.  C  Punching  and  Shearing  Machine 288 

Frisrl^ten No.  D                  "                         '*                283 

Prlghtfal No.  E                  "                         •*                283 

Frigidato No.  F                  "                         **               283 

Ppigidite No.  G                 '*                        "               283 

^Frigidly No.  H                  **                         '*                283 

Frigidonun Sinjfle  Boiler  Punch 284 

FrigioB No.  4  Horizontal  Punch 291 

Fri^rabat No.  4  Horizontal  Punching  and  Bending  Machine 292 

FrigorabiB No.  3                       *                       *•                **                 292 

FrifiToravi No.  2                     "                       *'                *'                 292 

Fngorific No.  1                     "                       "               "                ^...  292 

Frigoris  No.  3  Horizontal  Punch 291 

Frifironle No.  2        "                   *•     291 

FrifiToiuwe No.  1        "                   '* 291 

Fri^ttias No.  A      "                    •*                                                 291 

FrUenx  No.  B       "                   " 291 

Friling'e  No.  A  Horizontal  Punching  and  Bending  Machine 292 

Frimaire No.  B                     **                     ••                   "               298 

Frimoiuwer No.  C  Horizontal  Punch 291 

Frincha No.  C  Horizontal  Punching  and  Bending  Machine 299 

Frinfino No.  D                     '•                     •*                    '*                292 

Fringale No.  D  Horizontal  Punch 291 

Fringant No.  4  Plate  Splitting  and  Cross  Cutting  Shear   288 

Fringeless Style  A  Heavy  I  Beam  Punching  Machine,  Belt  Driven 285 

Fringilasro Style  B             *'                    •*                 *•                  **            285 

FringiUe No.  3  Plate  Splitting  and  Cross  Cutting  Shear 288 

Fringillis Style  C  Heavy  I  Beam  Punching  Machine,  Belt  Driven     285 

FringiUum Style  D              **                    *•                  •*                  **              285 

Fringnagel Style  E              "                    "                  "                  •*              285 

Fringrnella Style  F              "                   "                 "                 "              285 

Fringuer No.  2  Plate  Splitting  and  Cross  Cutting  Shear 288 

Friniates No.  1            "                   "                    "                   288 

Frinio No.  A           "                    "                    "                   288 

Frinire  No.  B           *'                    *•                    "                   288 

Friniva No.  C           "                    -                     "                   288 

Frioulan No.  D           "                    *'                    •*                   288 

Fripais    No.  4  Angle  Iron  Shear 290 

Friper    No.  3 


<« 


<  t 


( < 


Fripiez No.  2 

Fripons No.  1 

Frisado    No.  A 

Frisant  No.  B 

Friscello No.  C 

rriach      No  D 

Frischen No.  E 

Friskal No.  4  Medium  Multiple  Puuchinjc  Machine 29.") 


290 
290 
290 
29(> 
290 
290 
29(> 
290 
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Code  Words  Machine 

Frifllet No.  8  Medinm  Multiple  Pnnching  Machine 

rrijM>tie Heavy  Multiple  and  I  Beam  Pnnch,  Belt  Driven 

Frisqnet Heavy  Multiple  and  I  Beam  Pnnch,  Engine  Driven 

Friflflon No.  2  Medinm  Multiple  Pnnching  Machine 

Friaten No.  1  "  "  

Prithly Style  A  Heavy  Multiple  * '  

FritilUury Single  Heavy  Steam  Driven  Cross-cut  Shear 

Frittage Style  B  Heavy  Multiple  Punching  Machine 

Frittende  Style  C 

Fritorier Style  D 

Frivole Style  E 

FriToUte Style  F 

FriToloiis Style  G 

Frixabas  Medium  Single  Automatic  Spacing  Machine  

Frixabitis Automatic  Trimmer,  Beveler,  Spacer  and  Punch,  Hand  Feed 

Automatic  Trimmer,  Beveler,  Spacer  and  Punch,   Power 

Feed 

Hydraulic  Punching  Machine 

Hydraulic  Shearing  Machine 

No.  4  Gate  Shearing  Machine 


i( 


4< 


l( 


(( 


«( 


<< 


(( 


(( 


(f  • 


(( 


No.  8 
No.  2 
No.  1 


<< 


:...  No.  A  Heavy  Gate  Shear 

Froberg^ No.  B 

Frocard No.  C 

Frochot No.  D 

No.  E 

No.  F 

Froebel No.  G 

Froeblich 


Froehnen .. 
Froehnerei 


Style  A  Heavy  I  Beam  Punching  Machine,  Engine  Driven. 

Style  B 

Style  C 

Style  D 

Style  E 

Style  F 

Frohnwald Style  A  Heavy  Splice  Bar  Punch,  Belt  Driven. 

Frohmrina Style  B 


Froern  Tilling 


f  < 


(< 


*< 


(( 


(< 


«< 


(< 


(« 


If 


<f 


«< 


(( 


<( 


(( 


(f 


1 1 


•  t 


<( 


it 


(I 
If 


<  ( 


(> 


<  f 


Style  C 

Style  E 

FroiBses Style  D 

FroiMenr Style  F 

Frolado Stymie  G 

Frolenca Stvle  H 

Froler Style  A  Heavy  Splice  Bar  Punch,  Engine  Driven. 

FroUcful Style  B 

FroUcking Style  C 


ti 


f  < 


(« 


«( 


4  < 


<( 


Page 
295 
286 
286 
295 
295 
297 
289 
297 
297 
297 
297 
297 
297 
298 
299 

299 
802 
802 
298 
298 
298 
298 
294 
294 
294 
294 
294 
294 
294 
285 
285 
285 
285 
285 
285 
287 
287 
287 
287 
287 
287 
287 
287 
287 
287 
287 
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Machine 

=■•€* 

TroliesosM 

Btjle  D  Heavy  Splice  Bar  Punch.  Engine  Drircn.  .        .  .  . 

3fc?7 

TroliM 

Style  E 

ti                            .•            * 

3^« 

TroUoBfl, 

Btyle  F 

*«                            • . 

as7 

7roloTi« 

Style  0 

**                            •• 

3t^ 

TroljM 

Style  H 

#«                            .. 

aef: 

TvonlMi 

Hydranlic  Flanging  Press _ 

Slf 

FroaclM 

CHark's  Improved  Boiler-head  Flanging  Machine 

SI 

SOtVpound  Overhead  Tramway _ 

M 

\,im   •• 

•  «•*•<•>«•      a**-       >■•       ■-.-       .>.._-.  .    ,Mi,   ,  ^          .«■       _.      •_*• 

964 

1,.VK)    '*                        * 

, 

354 

Fnadomm..    . . 

2/K)()    " 

364 

Pnndnlnm 

8,()(K)     *' 

..«.«•.       .        ..•       .       ■•...                     ......       ••._..•.-...       ...       «-» 

3ft4 

4,000    " 

364 

Funebre 

6,WX)     •*                         ** 

364 

Pnnabrial 

8.0(K)     '• 

364 

Funebris 

10,000     "                         '' 

364 

Funmrala 

500— 1,000-ponnd  Overhead  Tramway  with  Channel  Beam 

Rail 

_ ......            ...       ...            ,.-.-.            ....•...*•..•••        .--.       *■        .. 

365 

2,000— 8,0<X)-potmd  Overhead  Tramway  with  Channel  Beam 

Rail   

..       a .,,            ,        ■.--.        ...•.•>..•..,....••...*• 

365 

Fnnerarono 

4.000— 6,(K>0-ponnd  Overhead  Tramway  with  Channel  Beam 

Rail 

8,000-  10,000-ponnd    0 
Beam  Rail  

365 

PunerMMd 

verhead    Tramway    with    Channel 

665 

FniisrAttirft 

40-ton  Stationary  Hydr 

anlic  Riveter   6-feet                Gap 

841 

Funereal 

40- ton 

8-feet  e-inches    **   

341 

FnnereoB 

40-ton 

10-feet  e-inches    "   

341 

Funerepis 

40- ton 

12.feet                   '*   

341 

Fnneriate 

40- ton 

**                 6-feet                  "   

841 

Fnngato 

2- ton  Hand  Traveling 

Crane,  Span  12  feet  to  14  feet 

371 

Funge  

2- ton           '* 

•*     16        •*      19    **  

871 

Fnng'ebaris 

2-ton 

"     20        "     24    •*   

371 

Fangebatnr 

2- ton 

•      25        *'     30    **   

371 

Fangeerde 

3- ton 

''      12        ♦*     15    •'   

371 

Fungendifl 

3- ton            " 

•*      16        •*     19    *•   

871 

Fungentexn 

8-ton 

•*      20        *'     24    '•   

371 

Funglieto 

3- ton 

•'      25        '*     30    ••   

371 

Fungible 

4-ton            •* 

..      ,2         ••      15    •• 

371 

Fungico 

4-ton 

**           .»      1(5         ..      j9    .. 

371 

Fungina     

4-ton 

4(           «.      20        **     '^4    •• 

371 

Fungitur 

5- ton 

..      12         ••      14      • 

371 

Fungor       

5-ton 

"      15         ••      IS      • 

371 

Fungosity 

r)-ton 

*♦           i.      19         ..      22    . 

S71 

Fungoso  

4- ton  Hand  Power  Tra 

veling  Crane,  Span  21  feet  to  55  ft^i 

« 

Fungous  

4-ton 

..      26        •       .^'    • 

sr^j 

Fungulos  

4- ton          "   * 

**      31          *      S?i 

^fTS 

Funibus 

5- ton 

..     20        *       ;5.-»    •• 

r.t 
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Code  Words  Machine  P 

rnaie«Uk S-ton  Hand  Power  Traveling  Crane,  Span  26  {«et  to  80  feet 

....      5  ton  "  "  ■'     81        "      85    " 


Tnskita.. 
Faiwily..- 


Tnradbna.. . 
Fiiraoii7 


FnTbaado... 
Fnrbalow  .. 
Fnrbsrla    . 


Pvrcftta 


FnrMUa... 


10-ton 

U)-ton 

Portablu  Chain  Hoist.  900  [ 
1,000 
3, 000 
8,U0(I 
4.000 
6000 
8.000 
80,0'iO 
lO.OOO 
20,000 
12,000 
16,000 
SO-ton  Stationary  Hydraulic  Riveter,    6-feet 


Tnrfatore 
FarfaTamo.  . 
T«rfkT»t*. 
FarftaaniiA  ... 
ForfbrabtM ... 


50-ton 
50-ton 
60-ton 
60-ton 

7S-ton 


100-ton          ■' 

100-ton 

100- ton 

75-ton 

Stjrle  A  Hoist, 

500  lbs 

lOOO    ■ 

21)00  " 

30(HJ  '■ 

4000  '■ 

0000  ■■ 

eooo  ■' 

8-fe«t  6-inchea 

lO-tuet  6-inchee 
13- feet 
17- feet 

6-reet 

H-feet  6- inches 
10-feet  e-lncbes 

6-feet 

8-feet  6-inchefl 
10-feet  6- incites 
12-feet 
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Furferesti Style  A  Hoist    10,000'*    367 

Purfero ^ *•  "       12,000"  367 

"  "       16,000  ** 367 

'*  ♦♦       20,000  •• 867 

'*  "       24,000  " 367 


Fnrfarol *'  '*       80,000" 367 

rurganlt Style  *'A"  Plain  Trolley,      1  ton 367 

Furgon  "  •*  1>^   ♦*    367 

Fnriabit *'  "  2"     367 

Fnriabitis "  "  8    *    367 

Fnriabont "  4  '*    _ 867 

Fnriaocia '*  "  5**       867 

x^iinftiiX6r o 004 

Pnriandi  Style  "B"  Geared  Trolley,    1"    867 

FnriandoB ''  '*  \%  ''    367 

Fnriarent **  "  2"    367 

Fnriatile "  •*  8"    367 

Fnriatilis "  "  4"    867 

Fnriatnmm '*  "  5    *     367 

FuriaTerat "  "  6"    367 

Furlong No.  2  Swing  Crane  with  Traveling  Hoist 375 

Furlougli No.  8  "  "                         '          375 

Pnrmint No.  4  **  "                       "         875 

FurnaceiB No.  5  '*  "                       "           875 

Furolle Pressure  Pnmp  43-2  inches  x  %  inches  x  4  inches 359 

Puroncello "  4^2  '  SVa             '^    4         "    859 

Puroncolo "  5^,^  "     %            "    5         '^ 359 

Puronis "  5,^4'  "      8            "     5         **    3o9 

Pnrono "  6  "     ^4             '*     6         "    859 

Furore "  6  "  8>2             "     6         "    859 

Furrelique  Bridge  or  Girder  Riveter: 825 

Furriel Pressure  Pump  1\^  inches  x  \  inches  x  6  inches 8.">9 

Purrily "  7f^  -4            "6         "    859 

Furrina *'  7^2  "21,4             '*  10        ••    .859 

Furring "  9  "       8            •'  10         **    859 

Furrows  *'  10  "834             "10         "    859 

Furtacor "  12  ''  ^U             "10         "     859 

Furtafogo "  14  '•       5             "10         "  859 

Furtapasso  "  16  "  5^2              '  H)         "    :«9 

Furthered '•  IB^iz  '        «            "10         "  ,^59 

Furtherinjf "  20  "      7            "10        "     859 

Furthest "  25  "73.4             "10         **    859 

Furtificae "  10  ••  2I4             "  15         "    859 

Furtificis  *'  12  '83,             -15         "    859 

Furtivas    "  14  "  4I2             '*  15         "    859 

Furtively "  17  "  5»o             "15         "    859 

Furtivo "  20  "  GU             "15        "   859 
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Pressure  Pump  25  inches  x  1%  inches  x  15  inches 859 

Style  A  10    -inch  Lever  Riveter 329 

"    A113iL-inch  •*  329 

'•    BIO    -inch  "  329 

♦'    B  ll>^-inch  "  329 

FuMurion Hydraulic  Fire-door  Riveter 3:J8 

Fuflcabat Lever-tyjxe  Portable  Riveter 335 

Fuflcabii 25    -inch  Bridge  or  Girder  Riveter 327 

FoBcandi 343ij-inch  "  '♦  827 

FiiBeandos 55    -inch  "  "  327 

Fnsoantexn 36    -inch  "  "  327 

Fuflcator Rotary  Tapping  and  Drilling  Machine 349 

Stay  Bolt  Cutter 351 

Stay  Bolt  Breaker 353 

Fuacellino  The   'New  Boyer"  Pneumatic  Hammer 354 

Faaciano Mud-Ring  Riveter 331 

Fnfldnula Lever-tyi)e  Riveter  and  JiD  Crane  337 

FujMsite Direct-acting  Portable  Riveter 339 

Fujicoiui Steam  Riveting  Machine 348 

Fvaalli Riveting  Tower  Crane 345 

Fusilero  Air  Hoist  Diameter  of  Cylinder,  3  inches 355 

FiuriUbus •♦  "  "  4      **      355 

Fiudlien  ....  ..  5      ..      355 

Fusillade  "  **  '*  6       "      355 

Fusilier *'  '*  **  7       "      365 

FnsiUies '*  *'  *'  8      **      355 

Fusillioiis "  "  '*  9       '*      365  * 

Fvsixiae "  *'  *'  10       **      365 

Fusion "  "  "  12       "      355 

Fnsionamos **  "  "  14      "      355 

Fusionaado •*                  **              *'                 16  355 


(( 


18       ••      355 

Fnsionaron "  "  •*  20  366 

22       "        355 


Fnsioneis **                 *'              "                24      "       355 

Fiudonibus "                  *'              **                 20      •'      355 

Fnsionismo '                  •'              *•                 28              355 

Fvsionisto **                  "              '*                 30             355 

Fnsipore 10-in.  x    7-in.  x    6- in.  Duplex  Belt  Driven  Air  Compressor  .  357 

FnsiTel 14-in.  x    9-in.  x    8-in.              "                     "               •'              .  357 

Fvselaaa 16-in.  x  10-in.  x  12-in.             "                     "               "              .  357 

Fusoliera 18-in.  x  12-in.  x  12-in.             "                     •'                 •  357 

Fusorio Accumulator 361 

Gaaga  No.  0000  Steel  Pressure  Blower 379 

Gaagabis  No.       00          '•                    "        379 

Gaagamon No.        0          "                    "        379 

Gangart No.        1          "                   "        379 
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4 
5 
6 

r* 
4 

8 
9 


Code  Words 

Oangbatt No. 

Oangem No. 

Crangetidifl No. 

Oangflscli No. 

Oanghaner No. 

Oanghero No. 

Oans^liao No. 

Oang^rra No. 

OaAgoso No.  10 

Oaagsug No. 

Ganhador No. 

Oanhanca No. 

ChinliaTel No. 

Chtnientis No. 

Oanitre No. 

Chtnises No. 

Oannille No. 

CKannys No. 

Oanoga No.  10 

OanosoB No.  11 

Chmosse No.  11)^ 

Oansette No.  12 


Machine  Page 

2  Steel  Pressure  Blower  379 


<« 


379 

879 

379 

879 

879 

(•  070 

379 

379 

1  Steel  Pressure  Blower  381 


<• 


« < 


4< 


t« 


il 


<  < 


2 
8 
4 
5 
6 
7 
8 
9 


1 1 


4  ( 


(( 


«< 


«* 


«« 


I  < 


« t 


(< 


«• 


<  t 


1 1 


(( 


K 


t  « 


t( 


H 


4( 


381 
381 
381 
881 
881 
881 
381 
381 
881 
381 
381 
881 


Oantseit No.  0000  Connter-shaft  for  Steel  Pressure  Blower   383 


Oanyxnede 
OanTxnedifl 
OanBeboat  . 
Oanselerer . 
Oanieneb    .. 
Oansenok. ... 
Oaienoog' .. 
Oanienpoel 
OanienTet 
Oaniepe 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


00 
0 


1 
2 
8 
4 
5 
6 
7 


(f 


t  ( 


(( 


*< 


<< 


i< 


(< 


<{ 


t< 


•< 


(« 


(I 


(t 


II 


1 1 


*  • 


i( 


« • 


«* 


1 1 


Nos.  SandO     " 

Oansepoot Nos.  9  and  10    " 

CkuiBopfer No.  30  Heating  Forge,  8  x  10  inches 887 


883 
383 
883 
383 
383 
383 
388 
888 
883 
888 
388 


No.  31 
No.  82 
No.  83 
No.  34 
No.  35 
No.  86 


14 


Oaaspaclit  

Oanstaei^g' ... 

Oanzton 

Oansuas  

OanEwelt 

Oaonri 

Oaracli  No.  37 

Oarachide No.  38 

Oaraguay No.  Os  Stationary  Blast  Forge 

Oaralhada No.  Is 

Oaraxnas  No.  02 

Ghirambas No.  (K)s 


44 


4  t 


•  4 


4( 


41 


44 


12  X  12 
18>4  X  22 
12x20 
12x44 
8x22 
18x40 
18x4 
24x24 


(  4 


44 


>< 


I* 


38'; 
887 
387 

887 
387 
387 
387 
887 
388 
888 
388 
388 
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Code  Words  Machine 

Oaramone No*  08  Stationary  Blast  Forge „ 

Oaraatirla No.  1  Improved  Portable  Forge 

CkirantiBOo No.  2        "  " 

Oarantisxiie No.  3        '*  *'  

Oaraatini No.  4        "  "  

Oaraatito No.  5        "  "  

Oarapino No.  0  Power  Forge  with  Water  Tank 

Oararote No.  0  Power  Forge  without  Water  Tank 

Churaaa No.  0  Power  Forge  with  Water    Tank   and    Hand-power 

Attachment 

Oaratoa No.  0  Power  Forge  with  Hand  Power  and  without  Water 

Tank 

Oarauna No.  1  Four-poppet  Drop  Press 

Oaravato No.  \%        "  "  

Oarbaccio 150  x  200-pound  Power  Drop  Hammer 

Garbaacera 800  x  400 

Garbansal  450  x  550 

OarbaasoB 600  x  750 

Garbatoae. 800  x  1.000  i)ound  Power  Drop  Hammer 

Garbatoae* 1050x1300  "  "  

Oarbeaba 1350x1650  "  "  

Oarboaos 15-pound  Upright  Cushioned  Strap  Hammer. 


<  ( 


<k 


<  < 


(I 


1 1 


*( 


Garbotean 
Qarbaglic. 
Garbnlloa.. 
Oarcailla ... 
Gardaia.... 
Oarooa 


Churdealy 


Oarela 

Chureableek  . 

Gar«adooa  ... 

Oarealdoa 

Gareaaiolea. 

Chursaprop  ... 
Churearol 


OarfMtfoa 

OarflUia 

Oarfiofl 

Oariish 


Oargagha. 
Oargalho 


30 

50 

75 

100 

125 

150 

200 

300 

500 

15 

25 

40 

60 

80 

100 
200 

25 

80 

40 

50 

60 

80 

90 

100 

125 


« ( 


<( 


1 1 


( < 


i» 


<< 


<  t 


Rubber  Cushioned  Helve  Hammer 


•i 


( < 


(< 


<( 


Improved  Upright  Power  Hammer 


<  > 


<  t 


Page 
888 
885 
885 
885 
385 
885 

389 
886 

886 

386 

391 

891 

403 

408 

403 

408 

403 

403 

403. 

4o6 

405 

405 

405 

405 

405 

405 

405 

405 

405 

407 

407 

407 

407 

407 

407 
407 

409 

409 

409 

409 

409 

409 

409 

409 

409 
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Code  Words 

Machine 

Page 

Oargalise 

150      * 

'      Improved  Upright  Power  Hammer 

409 

Oargalone  

Oars^aridifl 

200      • 

t                      .  (                          It 

^    409 

50      ' 

Single  Standard  Pnenmatic  Power  Hammer 

411 

Churgarisme . ... 

75      • 

.     .            t  <                         <  (                      it 

411 

Gargarisax 

100      • 

«                »<                         •«                      f  • 

411 

Oargariso 

150      • 

<                «(                        (1                      <• 

411 

Oarg'oil 

Double  Stand  Steam  Drop  Hammer 

413 

Oar|fot« 

150-ponnd  Patent  Single  Stand  Steam  Hammer 

415 

Oargotiille 

250 

(<                       <  t                      ( « 

415 

Oargt>iuwe 

400 

<i                       <<                      «• 

415 

Oarifoyles 

600 

( t                       •  (                      t  ( 

415 

Oargt>isa 

800 

«i                       t<                      (< 

415 

Garguero 

Oarheit 

1,100 

1 1                       (<                      <  • 

415 

1.250 

«<                       t  <                      ( t 

415 

Oarlierd 

1  500 

«(                       f»                      •« 

415 

Qariandro 

2.000 

<i                       «(                      (< 

416 

OarideUe 

2,500 

(<                        «*                      ( • 

415 

Oariofllo 

1,100-r 
1,5(K) 

»onnd  Patent  Donble  Stand  Steam  Hammer 

417 

Oarishly 

« <                        <  >                       t  < 

417 

OarishneM 

2.000 

. <                        . (                       «( 

417 

ChtriMoles 

2,500 

t (                        t t                       (( 

417 

OariteroB 

3.000 

if                        (1                       (i 

417 

Oarites 

4.000 

<<                        <«                       << 

417 

Oamvald  

5,000 

<  <                        ( <                       1  < 

417 

Oariiim 

6,0(K) 

It                       i«                       <« 

417 

Oarknecht  

8.000 

<(                        («                       It 

417 

Oaronille   

No.  7] 

Horizontal  Bending  or  Forming  Machine 

421 

Oaroupa  

No.  6 

•   4                                                                                                                                           i  • 

421 

Oaroafl 

No.  5 

M                                                                                             << 

421 

Oarpa 

No.  4 

«  <                                                                                                                                            4  • 

421 

Oarpfiuine 

No.  3 

t  <                                                                                           4* 

4n 

Oarprobe 

No.  2 

41                                                                                                   II 

421 

Oarracicao     . 

No.  1 

II                                                                                                   <l 

421 

Qarafftles 

No.  A 

<l                                                                                                   .( 

421 

Oarraflnha 

No.  B 

14                                                                                                           It 

421 

Oarrafones 

No.  C 

II                                                                                                           41 

421 

Oarrana     

No.  D 

t  t                                                                                                           II 

421 

Garrientis  

No.  1 

Balldozer  Bending  or  Forming  Machine  

423 

Oarrierunt       .. 

No.  2 

1 1                                     It 

423 

Oarrigne 

No.  3 

• .                                     « • 

423 

Oarrirai    

No.  4 

1 1                                      •  * 

4-23 

Oarrirexniui 

No.  5 

it                                                                                                       4t 

•                                                   

423 

Oarrirono 

No.  i\ 

•  <                                                                                                      It 

..     42:^ 

Oarrisco    

No.  7 

1  .                                                                                                       t  1 

423 

Oaudebas 

No.  1  Grinding  Machine 

433 

Chtudebit 

No.  2 

t  t 

43:^ 

Chtudelia 

No.  3 

»  » 

43:^ 
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«( 


<( 


<( 


«( 


Code  Words  Machine 

Oandery No.  4  Grinding  Machine 

Chbudfnl No.  5  •* 

Chbvdhft No.  6  *'  

Gaudialia No.  7  **  

Chbudieb No.  8  "  

Chbndiom  26- inch  Improved  Automatic  Knife  Grinder 

Chbudivis 30-inch 

Chbndriole 86-inch 

Chbufou Automatic  Cross  Feed  for  Knife  Grinder 

Oaufre Automatic  Pump  and  Connections  for  Knife  Grinder. 

Oanfror Countershaft  for  Knife  Grinder 

Chbnkel No.  1  Automatic  Surface  Grinding  Machine 

Chbulatte No.  2 

Chbnliah No.  8 

Oavlode No.  4 

Chbumen No.  1  Single  Wheel  Tool  Grinder 

Oaonaca No.  2 

OamiaciB  No.  8 

Oavranus No.  4 

No.  5 

No.  1  Face  Grinding  Machine 

No.  2      ••  *•  

No.  3      •'  "  

Oanwort No.  4  Face  Grinding  Machine 

Oavsy No.  5         **  "  

OaTarati Automatic   Pump    and    Connections   for    Face    Grinding 

Machine 

OaTardie Adjustable  Cup  Wheel  Holder  for  Face  Grinding  Machine.. 

OaTarro  Automatic  Feed  for  Face  Grinding  Machine  

OaTelock No.  1  Universal  Grinding  Machine,  Style  D 

OaTeriok No.  2 

Oa¥ial 


«< 


(< 


<< 


Chbnwdief 
Oanwerda 


No.  3 

No.  1 

Oaaeboo No.  2 

OasefkU No.  8 

Chwellen  .: No.  8a 

Oaaelon.. 

Oaseo 

Oasetici 


«( 


(« 


(I 


n 


4{ 


t< 


H 


<  ( 


<< 


Style  L. 


(* 


(< 


(4 


t  ( 


OasipaeB. 
OasiTa  .... 


Oasmieis. 
Oaamol  .. 
Gaaola 


No.  4 
No.  4a 
No.  5 
No.  6 

Universal  Cutter  and  Tool  Grinder  

No.  1  Correct  Water  Gear  Cutter  Grinder 
No.  2 

No.  1  Twist  Drill  Grinder,  Style  A 

No.  1     •'      "     "   B  

No.  1     "      ••     '•   C  

No.  2     *•       "     '•   A 


Page 
488 
488 
483 
483 
433 
485 
435 
485 
435 
435 
435 
437 
437 
437 
437 
489 
489 
489 
439 
489 
441 
441 
441 
441 
441 

441 
441 
441 
443 
448 
448 
447 
447 
447 
447 
447 
447 
447 
447 
448 
449 
449 
451 
451 
451 
451 
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Code  Words                                                      Machine  Page 

Oftiolyte No.  2  Twist  Drill  Grinder,  Style  B 461 

OMoxnetre No.  2            *'               "            **      C   451 

OasoBo Bench  Cutter  Grinder 454 

Oasusa    Universal  Tool-grinding  Machine 453 

ChMsarra Saw  Sharpening  Machine 455 

Oeada Rotary  Attachment  for  Bench  Cntter  Grinder 454 

Geaehrt 8-Inch  Polishing  Head,    6-inch  z   9-inch  basA  457 

Geaeste 10     *'                   "                8-inch  x  12-inch  base  457 

Geangeld 12     "                   **           9>^ -inch  x  15-inch  base  457 

Geankert 12     "                   *'              16-inch  x  21 -inch  base  457 

Oeants 14    "                   "              20-inch  x  27-inch  base  457 

Gearbeid 15     "                   *'              11-inch  x  18-inch  base  457 

Geballt 24  x  8>^  Iron  Grindstone  Frame 426 

Gebat 26  x  8>2         "  "       426 

Gebeugt  30x3k,         *  *•       426 

Gebieten 36  x  4  '  "       426 

Gebiger 40x4  "  "       426 

Gefrage Bench  Tool  Grinder  with  10  x  1-inch  Wheel 428 

Gefirieren '*•  "  "     10  x  2-inch       "       428 

Gefrit Countershaft  for  Bench  Tool  Grinder  438 

Gefroren Adjustable  Angle  Rest  for  Bench  Tool  Grinder 428 

Gefaes^ Adjustable  Angle  Rest  with  Traverse  Table  for  Bench  Tool 

Grinder 428 

Gegmt 8-inch  Emery  Grinder 431 

Ge^pt 10-inch  '•  431 

Gegund 12-inch  "  431 

Gehalfld 14-inch  '' 431 

Gehalten. 16-inch  '•  431 

GehaltloB 18-inch  *'  431 

Gekheid Size  A  Patent  Countershaft 459 

Geldbbel Size  B  "  459 

zeC  "  459 

ze  D  '*  459 

zeE  "  459 

zeF  "  459 

zeG  "  459 

ze  H  *' 459 

ze   I  "  459 

ze  J  "  459 

zeK       •        *»  459 

ze  L  *•  459 

Geklutst Emery  Wheel 461 

Gekoer 20-inch  Double  Belted  Surface  Planer 465 

Gekolkt 24  inch  •'  "  465 

Gekoxmt 28-inch  "  465 

Gekeraut  8-inch  Improved  Hand  Jointer  or  Buzz  Planer 467 

Gekrevel 12-inch  "  "  **  467 


Gekicher S 

Gekippt S 

Gekittet S 

Gekkende S 

Gekker  S 

Geklappt S 

Geklebt S 

Geklim  S 

Geklirr    S 

Geklopft  S 
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Code  Words  Machine                                                        Page 

CMcriel 16-inch  Improved  Hand  Jointer  or  Bnzz  Planer 467 

Oekroeae 24-ineh                   "                      *'             **             467 

Gekilnp Scroll  Saw 469 

Geknrkt 24-inch  Improved  Band  Saw  Machine 471 

CMnurt 80-inch                   "                 "               471 

Gekwakt 84-inch                   "                 "               471 

CUkweel 36-inch                   "                 *'                471 

Gelaafd 87-inch                   "                 "               471 

Gelabla 42-inch                   "                 "               471 

Gelalla. 86-inch  x  44-inch  Saw-bench 472 

Gelapt Style  1  Borizontal  Boring  Machine 478 

CMLati Style  2                     "                   "        478 

Gelatofl 16-inch  Iron-bed  Pattern  Maker's  Lathe „ 475 

CMLatom  20-inch                  *'                              "            475 

Gelatnrl 24-inch                 "                               '          475 

Oelb^^aiifl  New  Pattern  Post-boring  Machine 476 

Oelbreif  Steam  Glue  Heater 477 

GelAig Portable  Locomotive  Brass  Facer 480 

CMdnarr No.  2     Greenerd  Arbor  Press 481 

Oeldnoth No.  8                     "            •*         481 

G«ldpoiit No.  8K                 *'            "         481 

Gkldra No.  4                    **            "         481 

CHleira Taming  Machine  for  Finishing  Shafting  from  %  to  2-inch 

diameter 488 

Ofleiid^ Revolving  Roll  Straightener  for  Finishing  Shafting  ^'  to  2 

inches  diameter 488 

Gelank Press  Straightener  for  Finishing  Shafting  from  ^  to  2-inch 

diameter 488 

Oelennd Tnminti:  Machine  for  Finishing  Shafting  from  1}^  to  h% 

inches  diameter ■. 588 

CkUuM Revolving  Roll  Straightener  for  Finishing  Shafting  l>i   to 

5)^-inche8  diameter 488 

Oaliate Press  Straightener  for  Finishing  Shafting  from   Ifo   to  5)2 

inches  diameter 488 

Oelidity Combination  Shafting  Straightener  and  Centers 489 

Oeliloth No.  1  Improved  Automatic  Sand  Sifter 490 

Oeliowi  No  2                   "                               "            490 

Qellert No.  1  Hand  Reaming  Machine  491 

OeUiiui No.  2            *'                       "          491 

O«lockt No.  1  Centrifugal  Oil  Separator 492 

Gelodert No.  2            "               "                  492 

Gelonos Patent  Parallel  Vise  493 

Oekmtis Patent  Swivel  Filers'  Vise 4\)3 

€klo«iUb  4    -inch  Heavy  Chipping  Vise 494 

Oeliiomino  5             "                           "         494 

Oeltchen ^%         '*                          "         494 

OeUstaff 8             "                           **          494 
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Code  Words  Machine 

Gelnllt Heavy  Chipping  Vis**  without  Swivel   Bottom  Attachment 

Oelu«t  *'  "    with 

OemeoB 6  -inch  New  Independent  Jaw  Chncks,  8  Jaws 

Gemeranno 

Oemeresti 

Gemetsel 

Gemevate 

Gemidora  

Geminal 

Oeminoiui 24  -inch 

Gemiriaa  6  -inch 

0<9miront TH-ii^ch 

Oemiflcet 9  -inch 

OemitiTo 10  -inch 

Oammabit 12  -inch 

Oemmaoao 14  -inch 

Oemmaio 15  -inch 


7^2 -inch 

9  -inch 

12  -inch 

15  -inch 

18  -inch 

21  -inch    , 

t  < 


4( 


(  t 


«< 


(( 


«( 


<l 


<( 


•  ( 


4  4 


<< 


4« 


4« 


li 


4( 
4  4 
44 
(4 
4( 
44 
44 


4  Jaws. 


<( 


44 


44 


44 


44 


4( 


Qemmante 


16  -inch 
18  -inch 

20  inch 

21  -inch 

22  -inch 
24  -inch 


4( 


(I 


<< 


44 


44 


44 


4  4 


4( 


14 


44 


4< 


<4 


44 


44 


4f 


It 


44 


Oemmrta 

Qemmeous 

Oemmeur 

Qommosii 

Qommoso 26  -inch 

Oemmula 28  -inch 

Oemmnlifl 80  -inch 

Oomokerd 82  -inch 

Oemuit Size    4,  Fonr  Jaw  Independent  Lathe  Chnck 


44 


4  4 


OemnliM  ... 

Gomnliuii 

Oemnnkel 

Qeniarre  .. 

Oomnrsia  . 

Ctonaen    .. 

Genaast   .. 

Gena^d.. 

Genannt   . 

Genappe 

Qenarque 

Genamxn 

Genascht 

Genasaea 

Genau 

Gencive 

Gendarme 

Gendrai^ 

Genealos^ 


6 

8 

10 

12 

14 

16 

18 

2() 
oo 

24 
2« 
28 
80 
86 
4-2 
10 
12 
14 
16 


4  4 
44 
4  4 
4  4 
4t 
<4 
4  4 
44 


(4 


44 


44 


44 


4  4 


44 


44 


4  4 


4  4 


4  4 


<« 


44 


44 


4  4 


44 


4< 


4< 


(4 


HeavT  Patten 


Page 
495 
495 
497 
497 
497 
497 
497 
497 
497 
497 
^7 
497 
497 

m 

497 
497 
497 
«M 
497 
497 
497 
497 
497 
497 
497 
497 

m 

m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 

m 
m 
m 
m 
m 

m 
m 
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TELEGRAPHIC  CODE-Coiitintjed. 


Code  Words 

Gttnearoli 

Oonolm 

QimohTn  

Oeneigt 


OeneroiLi 
€l«]i6sio .... 


€l«netkat. 

06]ietvt  .. 

Oeneutel 

Go&oraA . 

Oenevese. 

OaneToiB. 

Oen^li... 

0«]iraler. 

QeaiAUy 

OeaiABO... 

Oeniok 

Oeniooli... 
Genieula  . 
Ckniepig 
Cfoaienx... 


Oenimina 

Kalfbad.  .. 

Haliaak 

Hftlfdrie. . 


Hftlfgod 


Hal44nt.. 
HaUJpoiid. 


Salfirail. 
Balhia 
Balictns. 
HiBliqne... 


Machine 

Page 

Size  18  Fonr  Jaw  independent  Lathe  Chnck,  Heavy  Pattern 

499 

«<   20           •*                 •* 

44                                                                     1  ( 

499 

<<    22           **                 " 

4                                                                    44 

499 

*'    24           "                  " 

4(                                                                           44 

499 

Size    3  Universal  Lathe  Chnck, 

3  Jaws 

501 

4«                 ^                                                      «•                                                 (( 

(4 

501 

«<              A                                               It                                          t  t 

t  t 

501 

*«          g                               ««                            %i 

44 

50i 

*'     12                    **                  ** 

t  > 

501 

♦     15 

i4 

501 

.     18 

•  4 

501 

•'    21                    **                   " 

•  < 

501 

i.     24                    ** 

(  ( 

501 

4<     27                    **                   ♦» 

tk 

501 

..     30                    *' 

i  < 

501 

**    36                    " 

«  t 

501 

i<       ^                    fi                  .» 

4  Juws 

501 

{(                O                                                  •<                                             4. 

4  . 

5111 

4<                9                                                  4. 

t  4 

501 

i<    12                   ** 

4  t 

501 

4.     25 

«  • 

501 

<4    18 

•  t 

501 

«    21 

4  ( 

501 

4(    24                   *•                  '• 

• 

•  4 

501 

<  1      O'T                                    <  •                                 <  < 

t  t 

501 

"    30 

4  « 

601 

«    3g 

4  ( 

501 

4-inch  Universal  Two-Jaw  Chuck.  Style  F 

502 

5-inch 

502 

6-inch 

*'             4 

502 

8-inch 



502 

9-inch 

502 

12-inch 

502 

15-inch 

«       ■-    •    ••>•>■■•    ••••              •• 

502 

18-inch 

1*                                            44 

502 

2t-inch 

502 

24  inch 

>4 

502 

4-inch  Independent  Two-Jaw 
5-inch 

Chuck,  Stvle  F 

502 

•  % 

502 

6-inch 

4i 

502 

8  inch 

4  < 

502 

9-inch 

4  < 

502 

12-inch 

4l 

502 

15inch 

44 

502 

18-inch              "                 '* 

44 

.502 

21-inch 

4  ( 

502 

24-inch 

<i                                              l( 

4  < 

502 

56o 
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TELEGRAPHIC  CXDDE-CoatinuecL 


<4 


ti 


(I 


Code  Words  Machine 

SaUiweli 4-inch  Universal  Two-Jaw  Chuck,  Style  Q. 

Kalswond 5-inch        "  *»  •* 

Kalsseel. 6-inch 

Kaltbar 8-inch 

Kalterio 9-inch 

Saltica 12-inch 

KaltloB 15-inch 

Kaltort 4-inch  Independent  Two-Jaw   Chuck,  Style  G. 

Kaltritt 5-inch 

Kaltseil.. 6-inch 

Raltstelle 8-inch 

K^ltung 9-inch 

Halurgie: 12-inch 

15-inch 


t  ( 


(i 


<( 


>< 


<  ( 


(« 


(( 


4( 


(( 


if 


i( 


<( 


(( 


<  « 


<< 


(( 


KamatoB 


Hambelien 


Hambrec^e 
Kambntte. 


t( 


KamelTet 


<( 


4  ( 


t< 


«« 


8-inch  Heavy  Pattern  Cutting-off  Chuck,  Style  K,  8  Jaws 

9-inch             *  "  •*                  ** 

...    12-inch            '•  *'  ••                   -        ». 

...    14-inch            "  "  "                   .... 

...    17-inch            *•  "  •*                  *• 

...    20-inch            "  **  "                   ** 

8-inch  Heavy  Pattern  Cuttinpf-off  Chuck,  Style  E,  4  Jaws 

9-inch 
..     12-inch 

...    14-inch            "  '*  "                   -         .i 

..    17-inch            "  ..  •    ..                    «        .i 

...    20-inch            **  "  "                   .... 

7-inch  Two- .Tawed  Box  Body  Chuck 

9-inch 

...    12-inch 

...    15-ii^h 

Kammevet Extra  Slip  Iron    Jaws  for   7-iuch  Two-Jawed  Box  Body 

Chuck. 

...    Extra  Slip  Iron  Jaws  for  9-inch    Two-Jawed  Box  Body 
Chuck ' 


Kammered 


( t 


( < 


<4 


Extra  Slip  Iron  Jaws  for  12-inch    Two-Jawed  Box  Body 

Chuck. 

Extra  Slip  Iron  Jaws    for  15-inch  Two-Jawed  Box  Body 

Chuck 

Extra  Slip  Cast  Steel  Jaws  for  7-inch  Two-Jawed  Box  Body 

Chuck 

Extra  Slip  Cast  Steel  Jaws  for  9-inch  Two- Jawed  Box  Body 

Chuok " 

Extra  Slip  Cast  Steel  Jaws  for  12-inch  Two- Jawed  Box  Body 

Chuck " 

Hanche Extra  Slip  Cast  Steel  Jaws  for  1.5-inch  Two-Jawed  Box  Body 

Chuck. 


Kanani  . 
Kanapes. 


Kancomie. 
Kandbahre. 


6-inch  Combination  Lathe  Chucks,  3  Jaws 
9-inch  "  ••  * 


Page 
502 
.502 
502 
502 
50i 
502 
502 
502 
502 
502 
502 
502 
502 
502 
508 
503 
508 
503 
^% 
.508 
.708 
.508 

rm 

508 
508 
.503 
508 
.508 
.508 
.508 

.50S 

.508 

508 

.508 

508 

508 

508 

508 
5(W 

5<).> 
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Code  Word. 

Machine 

Hudblatt 

12 

-inch  Combination  Lathe  ChnckB.  8JawF.._ 

Buidblow 

IS 

■inch                     ■•             ■'          "        

18 

■inch                       ■'               ■'           "          

VudbndL. 

31 

•inch                        "               "           "          

SMtdftruok  ... 

24 

-inch                       ■'               "           ''          

27 

-inch 

Hua^tmL.- 

SO 

-inch                       "                ■           '■         

XHuUttV«l 

86 

-inch                       •'               ■•           ■■         

Xudfrohn .... 

43 

■imh                        ■'               '•            '■         

SMldfol 

6 
9 

-inch  Combination  Lathe  Chncks,  4  Jaw? 

»««•«» 

-inch                       ■•               '■            "          

IbaOipiA 

13 

Hudcloht 

15 

-inch                       ■•               ■■           "         

■andgriff 

IB 

-inch 

HMdgrith 

31 

-inch 

Buidh»lM&. 

34 

-inch                          "                '•             "           

HMuUiooh   

27 

■inch                       "               '■           "           

HMidleap 

SO 

-inch 

86 

-inch                     ■■             ■■          ■■        

H^p^«"-— 

4= 

inch                        "               "            "         

BftB^JkX 

2>4 

■inch  Geared  Scroll  Chuck,  8  JawB.  one  set  of  Jbwp.. 

■»"^«ri 

-inch             ■■ 

Kui4l«vol 

-inch             " 

KHuttanf. 

-inch             '■ 

■Mdketl*. 

■inch             ■'                       "             "           "        "     

Handkorb        . 

Ih 

■inch             ■■                       " 

Huidlroas 

■inch             ■■ 

Buidliaie 

-inch             "                       '■             "           "        '•    

»— jii*>.» 

-inch               ■'                           

KutdlmnB 

2>S 

-inch  Geared  Scroll   Chuck.  3   Jaws,  two  setB  of  Jaws 

-inch             "                        '•             

Huidaugd     .. 

-inch             ■■                       

Huidro»id«&  . 

-inch             '•                        •                          ■■        ■'       ■ 

-inch             "                        "             "            "        "    

7( 

-inch 

-inch             '■                       

TT^M''""* 

-inch             ■'                       

•inch             •■                        "             ■ 

■■Mlpriw 

8>i 

-inch  BeveTBible  Geared  FcroII  Chnck.  3  Jaws 

K«iap<« 

-inch 

■wapfthi 

•inch 

HHtdpted 

-inch 

H»adpomp     ., 

-inch                   ■'                       ■■               "        

K&ndpr«Me 

7>4-mch 

Kandpiunpe 

-inch 

Kmdrail- 

-inch 

HmiJtwIU 

■inch                   '■                       ■•                        

5^2 
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TELEGRAPHIC  CODE 


Code  Words 


Kmadsack 

Kandsaege 

Kandsalbe 

SAttdscUiur 

KaadBchnh 

KandfldifiB 

Kaadscl 

Kandskoe 

Kandsiagel 

Kandaomo 

Sandfloaak 

Handgpring 

KandatavMi 

Handrtroke 

Kandatnfe 

Handtasche 

Sandteller 

Kandtigkt 

Kandtrom ... 

Kandtronw 

Kandvat 

Kandvest  . 

Hanebalk 


Kanekop 

Kanepoot 

Kaaglip .... 

Kangriem 

Sbtnifslot 

Kaagitoel 

HangnMH* 


Kaiig"«rite 

Sbtnipon 

Hankered 

Sankles . 

Kannai 

Kannelar 


Hanssop 

Sbtperinif 

Sbtpexn 

Sbtplaire 

Sbtplenly 


Mach-ne 
3    -inch  Qeared  Scroll  Chuck.  4  Jaws,  one  set  of  Ja 


«* 


44 


«« 


4  -inch 

5  -inch 
i\  -inch 
73t-inch 
9  -inch 

12  -inch 

1.",  -inch 

3  -inch  Oeared  Scroll  Chnck.  4  Jaws,  two  sets  of  Jaws 


(4 


Vi 


4< 


tt 


inch 
■inch 
-inch 
-inch 
-inch 
-inch 


-in(!h  Geared  Scroll  Chuck.  4  Jaws,  reversible. 

(«  ((  •<  4« 


4 

o 

0 

7» 

9 
12 
15    -inch 

4 


t  < 


5 
0 

9 
12 
15 

:{() 

42 

48 

8 
10 
12 

8 
10 
12 

H 
10 
12 

8 
10 
12 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


<i 


inch 
in(;h 
inch 
■inch 
inch 
■inch 
inch 
inch  Car  Wheel  Chnck,  3  Jaws 


•I 


I  < 

(4 


t  I 


-inch 
-inch 

-inch        •*  *  6  Jaws 

-inch  New  Face  Plate  Jaws,  one  set  of  3  solid  Jaws, 
-inch 


4( 
l< 


i  4 


«4 


<< 


44 


(4 


44 


4  4 

4  4 


(  4 


44 


44 


-inch 

-inch  New  Face  Plate  Jaws,  one  set  of  3  reversible  Jaws 

-inch 

■inch  ••  **  ..  i. 

-inch  New  Face  Plate  Jaws,  one  set  of  4  solid  Jaws 

-inch 

-inch 

-inch  New  Face  Plate  Jaws,  one  set  of  4  reversible  Jaws 

-inch  *'  *•  '•  "  *• 

-inch  ••  ••  *•  •* 

11  New  Model  Drill  Chnck  

12 
13 

0(H)  Union  Drill  Chuck 
(M) 
UM) 
101 


<t 


l4 


507 
307 
507 
507 
507 
507 
5(^ 
507 
507 
507 
507 
507 
597 
607 
507 
507 
507 
507 
507 
507 
507 
507 
509 
509 
509 
509 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
512 
513 
512 
513 
513 
513 
513 
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TELEGRAPHIC  CODE— Continued* 


Kantoel 


Kmrtklep 


Keido 


Xaokiatoflh. 

JClldllOI&M 

MiUUy. 


Code  Words  Machine 

Haplope No.  102  Union  Drill  Chuck 

One  Set  to  2-inch  Straight  Tail  Dogs 

One  Fnll  Set  Straight  Tail  Dogs 

KarmToU Small  Set  Light  Steel  Dogs  

Full  Set  Light  Steel  Dogs 

One  small  set  of  8,  Heavy  Steel  Dogs 

One  set  of  12,  Heavy  Steel  Dogs 

Full  set  of  19,  "  ••  

Double  Tail  Lathe  Dog 

Full  set  Mechanics'  Clamps 

Full  set  Fitters'  Clamps 

Set  of  4  Patent  Clamp  Dogs 

Steel  Boiler  Clamp 

Full  set  New  Vise  Clamps 

Full  set  of  Standard  Wrenches 

Patent  Bolt  Dog,  set  of  12 

Full  set  of  Cash  Iron  Jack  Screws 

New  Expanding  Mandrel,  Amateurs'  Size 

No.  1  New  Elxpanding  Mandrel.  Machinists'  Size. 


<( 


«i 


<  < 


«< 


<  ( 


ii 


<4 


Kftggot. 


No.  2 

No.  3 

No.  4 

No.  5 

Full  Set  Steel  Chuck  Drill  Holders 

Full  Set  Improved  Adjustable  Blocking 

All-wrought  Steel  Split  Pulleys 

Patent  Iron  Split  Pulleys 

60-inch  Driving  Wheel  Lathe  without  Quartering  Attach- 
ment   

60-inch  Driving  Wheel  Lathe  with  Single  Quartering 
Attachment 

60-inch  Driving  Wheel  Lathe  with  Double  Quartering 
Attachment 

66-inch  Driving  Wheel  Lathe  without  Quartering  Attach- 
ment   

66-inch  Driving  Wheel  Lathe  with  Single  Quartering 
Attachment 

66-inch  Driving  Wheel  Lathe  with  Double  Quartering 
Attachment 

60-inch  Driving  Wheel  Lathe  without  Quartering  Attach- 
ment  

60-inch  Driving  Wheel  Lathe  with  Single  Quartering 
Attachment 

69-inch  Driving  Wheel  Lathe  with  Double  Quartering 
Attachment 

79-inch  Driving  Wheel'  Lathe  without  Quartering  Attach- 
ment   

79-inch  Driving  Wheel  Lathe  with  Single  Quartering 
Attachment 


Page 
513 
514 
514 
514 
514 
515 
515 
515 
515 
516 
516 
517 
517 
518 
519 
519 
520 
520 
520 
520 
520 
520 
520 
521 
521 
523 
525 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
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TELEGRAPHIC  CODE- Continued* 


Code  Words                                                       Machine  Page 

Lc 79- inch    Driving   Wheel   Lathe  with   Double   Quartering 

Attachment 3 

XCagician 84-inch  Driving  Wheel  Lathe  without  Quartering  Attach- 
ment   8 

Kagistrate 84-inch    Driving   Wheel   Lathe   with   Single   Quartering 

Attachment 8 

Xagnetio 84-inch    Driving   Wheel   Lathe   with   Double  Quartering 

Attachment 8 

Xagnolia 90-inch  Driving  Wheel  Lathe  without  Quartering  Attach- 
ment   8 

BCagpie 90-inch    Driving   Wheel    Lathe   with    Single   Quartering 

Attachment 8 

Maiden. 90-inch   Driving   Wheel    Lathe   with   Double   Quartering 

Attachment 8 

Maintainer Car  Wheel  Lathe 5 

Xajeeiy Double  Cutting-off  and  Centering  Machine 15 

XCaJority Single  Axle  Lathe 11 

Makable Double  Axle  Lathe 9 

Uakebate Locomotive  Axle  Lathe 7 

BKaladdrees 86-inch  Car  Wheel  Borer,  with  Powei  Crane 18 

Maladroit 86-inch  Car  Wheel  Borer,  with  Power  Crane  and  Power  Hub 

Facer 18 

Malady 42-inch  Car  Wheel  Borer,  with  Power  Crane 18 

Malapari 72-inch  Quartering  Machine 17 

Malapert 42-inch  Car  Wheel  Borer,  with  Power  Crane  and   Power 

Hub  Facer 13 

Malaptere 84-inch  Quartering  Machine 17 

Malaqneta. 100-inch            "                 *        17 

Malcontent No.  1  Hydrostatic  Wheel  Press 19 

Malediction No.  2                                               19 

Male&ctor No.  3            "                       '            19 

Malignant. No.  2  Screw  Machine 73 

Bbtllard No.  3      "            **            74 

Malice. No.  4  Hydrostatic  Wheel  Press 19 

Malicious No.  5            '•                      *•           19 

MaUcorium. No.  6           "                       "           19 

Mangle 22-inch  Engine  Lathe,  8  foot  bed 36 

ManlineM 24-inch        "          *•       8        "        86 

Maple 26-inch        "          "       10       *•        g6 

Marline 28-inch        **          "      10               86 

Marshland            30-inch        "                  12        *       36 

Masker 32-inch        "          "       12       *'       36 

Mate 36-inch        **          '*      12       '*       36 

Mattress 38-inch        "          "      12       *'       86 

Mayoralty 42-inch         **          **      14       "       36 

Mealy                     48-inch        *'          *•      14       "       86 

Medicaster  54-inch        "          '*      16       **       36 

Medley 60  inch        "          "       16       **       86 
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TELEGRAPHIC  CODE-ContiiHMd. 


Machine 

7a-inch  EnKiiie  Lathe  16  foot  bed 
88-iuoh    FoTgel^the.  13 
SO-incb        '■  ■■      16 

68-iiich        *'  ■'      16       "       ... 


Lstbe  Taper  At 


3«s2ax 


foot 


86  X  M  X  la 
4B  z  8«  X  13  foot 
SO  X  8«  s  12  foot 
60  X  48  X  12  foot 
Horiscoilal  Dnpl 
36x26x8  fool 
8«  X  86  X  13  foot 
48  X  86  X  13  foot 
50  X  86  X  12  fool 
60  X  48  X  13  foe 
No.  6  TerticBl 
36  X  2«  X  6  foot 
JUdg* 86x26x   7  foot 


itachment 

BoriEontal  Hilling  Hscbine. .. 


Hicxodon 

■ioTOpruB 

XiorogxkplL... 


ViexOlaiMa... 


ex  Milling  Machine 226 

Vertical  Hilling  Machine 223 


Milling  Machine 280 

Planing  Machine >8 


XUgvt... 


Xigrsto. 


26  X  2«  X   8  tuot' 
26  X  36  x  10  foot 
3x6  foot 


83  X  Sa  X  10  foot 
82  X  S2  X  12  foot 
82  X  S3  X  14  foot 
88  X  88  X  8  foot 
88  X  88  X  10  foot 
88x38x13  foot 
88  X  88  X  14  foot 
88  X  38  I  16  foot 
43  X  43  X  10  foot 
43  X  42  X  13  foot 
43  X  43  X  14  foot 
43  X  42  X  16  foot 

43  X  43  X  le 

44  X  44  X  10  foot 
44  X  44  X  13  foot 
44x44x  J4  foot 
44  X  44  X  16  foot 
44  X  44  X  18 
48  I  48  X  10  foot 
48x48x13  f 

fl,. 48x48x14  foot 


48  X  48  X  16  foot 
48  X  48x  18  foitt 
48  X  48  X  30  foot 
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Code  Words  Machine  Page 

Kinstrelsy 64  x  54  x  10  foot  Planing   Machine 99 

Minta^ 54  x  54  x  12  foot          "              **        99 

Xiracle 54  x  54  x  14  foot          '*              "        99 

Miracnloiui 54  x  54  x  16  foot          *'               **         99 

Mirror  54  x  54  x  18  foot          "              *'        99 

Mirth 54x54x20  foot          **              •'        99 

Miserable 60  x  60  x  12  foot          *'              **        99 

Misery 60x60x14  foot          '*              **        99 

Misfortune 60  x  60  x  16  foot          "              *'        99 

Misgive 60  x  60  x  18  foot          *'              "        99 

Misliap 60x60x20  foot          "              '*        99 

Mistletoe 72  x  72  x  12  foot          **              **        99 

Mistress 72x72x14  foot          "              "        99 

Mistrust 72x72x16  foot          "              ''        99 

Mistrustful. 72x72x18  foot          "              **        99 

Mistune 72  x  72  x  20  foot           "              **         99 

Mode 84  X  84  X  16  foot          *'              "        99 

Modeling 84x84x18  foot          •*              *'        99 

Moderate 84  x  84  x  20  foot          **              **        99 

Modesty 84  x  84  x  24  foot          '*              "        99 

Moistness 96  x  96  x  16  foot          **              **        99 

Molar 96x96x18  foot          "              "        99 

Mole 96x96x20  foot          "               '*        99 

Molecular \...  96  x  96  x  24  foot          "              "        99 

MongreL 120  x  120  x  16  foot      "              *'        99 

Monitor 120  x  120  x  18  foot      '*              "         99 

Monitory 120  x  120  x  20  foot       **              '*        99 

Monkey.. 120  x  120  x  24  foot       *'              "        99 

Monsoon 144  x  144  x  16  foot      **              •*        99 

Morbid 86-inche8  x  12-inche8  x  12-feet    Frog  and  Switch  Planing 

Machine 101 

Morbidly 86-inche8  x  12-inches  x  15-feet  Frog  and    Switch    Planing 

Machine 101 

Morphine 86-inches  x  86-inches  x  12-  feet   Frog  and  Switch    Planing 

Machine  101 

Morsel 36-inche8  x  36-inche8  x  15-feet   Frog   and   Switch  Planing 

Machine 101 

Mortuary No.  1  Plate  Planing  Machine,  14-feet,  with  plain  rest 108 

Mosaic No.  1            *'                      "        14-feet, with  compound  rest...  108 

Moslem No.  1            **                      '•        16-feet,  with  plain  rest 103 

Mosque No.  1            '*                      **        16-feet,  with  compound  reet...  103 

Mosquito  No.  1            **                      •*        18-feet.  with  plain  rest laS 

Moth No.  1           '*                     *•        18-feet.  with  compound  rest..  103 

Motherly  No.  1            *'                      *'        20-feet,  with  plain  rest 103 

Motion No.  1            *•                      '         20-feet,  with  compound  reel.  108 

Motto 16    -inch  Traveling-head  Shaping  Machine,  single  head 115 

Mould 16    -inch                            ♦*                      •*      double  head 115 
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Xomicl 

Mountain 


noiumnil 
Mohjm 


Konthfal 

10 

-inch 

Xovabla 

14 

-inch 

Merer 

16 

-inch 

Mndd 

18 

-inch 

MncilAge 

20 

-inch 

Mnokoa.. 

24 

-inch 

Mnokerei 

26 

-inch 

Mncns 

80 

-inch 

86 

-inch 

40 

-inch 

Mnddy   

54 

-inch 

Mnddjring 

Frame 

•  t 

Machine  Page 

18    -inch  Traveling-head  Shaping  Machine,  single  head 115 

18    -inch               ••                       "           *»       double  head  ..  115 

24    -inch               '*                       *•            •*        single  head 115 

24    -inch               "                       "           "      double  head 115 

6>^-inch  Slotting  Machine 187 

187 

187 

187 

187 

187 

187 

■|Qr» 

187 

187 

187 

187 


Two  Heads 189 

Three  Heads 189 

Mudfish 87-inch  Vertical  Boring  and  Turning  Mill 177 

Mudfiat 87-inch  Vertical  Boring  and  Turning  Mill,  with  2  Heads, 

Right  Hand  Head  facing  Machine  Standard,  and  Left 
Hand  Head  arranged  with  Independent  Drive  for  boring    177 

87-inch  Vertical  Boring  and  Turning  Mill,  with  2  Heads, 
Right  Hand  Head  facing  Machine  Standard,  and  Left 
Hand  Head  arranged  with  Chasing  Attachment 177 

51-inch  Vertical  Boring  and  Turning  Mill 177 

51 -inch  Vertical  Boring  and  Turning  Mill,  with  2  Heads. 
Right  Hand  Head  facing  Machine  Standard,  and  Left 
Hand  Head  arranged  with  Chasing  Attachment 177 

51-inch  Vertical  Boring  and  Turning  Mill  with  2  heads. 
Right  Hand  Head  facing  Machine  Standard,  and  Left 
Hand  Head  arranged  with  Independent  Drive  for  boring    177 

60-inch  Vertical  Boring  and  Turning  Mill 

6-foot 


Mndsione 

MniBn 

Mnfione... 


MufBig 


Mulatto 

Mule 

Muleteer. .. 

Mulish 

Mnllet 

Multiform 

Mnmble 

Mummy. ... 

Munch 

Munching. 

Mundame 

Municipal. 


<k 


i< 


k  t 


<( 


<t 


<i 


<i 


<( 


4« 


<< 


<< 


(< 


(  < 


(( 


•  < 


l< 


(< 


<  ( 


i  ( 


<< 


Muscular 


Music 


7-foot 

8-foot 
10-foot 
12-foot 
14  foot 
16-foot  • 
10  -  16-foot 
10  -  16-foot 
14-20-foot 
14  -  20-foot 
16  -  24-foot 

Mill  to  have  Slotting  Attachment  180 

Mill  to  have  Pulley  Turning  Attachment 180 

80-inch  Vertical  Turret  and  Boring  Machine 183 

30-inch  Vertical  Turret  Boring  and  TumiNg  Machine 183 


11. 



180 

180 

180 

.... 



180 

180 

180 

180 

180 

66 

in.    under  rail 

180 

90 

in. 

180 

66 

in. 

180 

96 

in. 

180 
180 
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Code  Words  Machine  Page 

Mniioian Chord  Boring  Machine 178 

MoBket No.  1  Cylinder  Boring  Machine 1C9 

MoBkmelon No.  2                 **                   ••        169 

Miulin No.  8                 *'                   "        169 

Mustachial No.  4>^              "                   "        169 

Mustanir No.  5                 "                   •*         169 

Mutely No.  6                 "                   **        169 

Mutilate No.  1  Horizontal  Boring  and  Drilling  Machine 165 

Mutilation No.  2^                 '*                     *'                     *'        1«5 

Muting No.  3                     *'                      *'                     *'        165 

Mutton No.  4                    ••                     ••                     *•        *  165 

Mutual Machine  with  Power  Cross  Feed 165 

Mutuary Machine  with  Circular  Table 165 

Mutuato Machine  with  Circular  Table  operated  by  worm  wheel 165 

Mutulos Machine  with  Chasing  Attachment 165 

Myriad No.  5  Horizontal  Boring.  Drilling  and  Milling  Machine,  9 

feet  X  6-feet 167 

Myrtle ^ No.  5  Horizontal  Boring,  Drilling  and  Milling  Machine,  12 

.      feetx8-feet 167 

Mysoeli No.  8  Horizontal  Boring,  Drilling  and  Milling  Machine,  8 

feetx  4-feet 167 

Myscellua No.  9  Horizontal  Boring,  Drilling  and  Milling  Machine,  10 

feet  X  5-feet 167 

Myvoole No.  10  Horizontal  Boring,  Drilling  and  Milling  Machine,  10 

feet  X  6-feet 167 

Myself No.  11  Horizontal  Boring,  Drilling  and  Milling  Machine.  10 

feetxS-feet 167 

NasT No.  3  Vertical  Drilling  Machine,  30  inches 148 

Naively No.  4        "                      •*                  40  inches 143 

Naked No.  5        **                      '•                  50  inches 148 

Nakedly No.  6        "                     *'                  60  inches 143 

Nameleu No.  1  Radial                  *'                  149 

Namesake No.  1  Radial   Drilling  Machine  with  Swiveling  Head  and 

Rotating  Arm 149 

Nape No.  l>i  Radial    Drilling  Machine 149 

Napkin No.  \%  Radial  Drilling  Machine   with  Swiveling  Head  und 

Rotating  Arm 149 

Naptha No.  2  Radial  ^Drilling   Machine 149 

Narcotic No.  2  Radial  Drilling   Machine   with  Swiveling  Head  and 

Rotating  Arm ^ 149 

Narratio No.  4  Radial  Drilling  Machine 149 

Narration Six  Spindle  Arch-bar  Drilling  Machine l.V> 

Narrative No.  3  Radial  Drilling  Machine 149 

NarrativoB   No.  5        *'                     "               149 

Narwhal Eight  Spindle  Arch-bar  Drilling  Machine 155 

Nasality Four  Spindle  Multiple  Drilling  Machine 161 

Nastiness Six    .                "                               "                 151 

Native Multiple  Drilling  and  Tapping  Machine 153 

Naturalist  Two  Spindle  Rail  Drilling  Mac^hine 157 
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Code  Words  Machine 

Vatnre Three  Spindle  Rail  Drilling  Machine 

VatnreleM Four         "  "  "  

NauglitixieM ....  40-inch  Pulley  Lathe 

Naug^lity 60-inch  •*  

Vauaoata 60-inch  '•  

Vautical 50-inch  Pulley  Boring  Machine 

Vaval 60-inch  **  ** 

Neairclios No.   2  Power  Bending  Rolls  4S  inches  z  ^  inch  without  Rolls 


JToat 

Noatified  . 
Voatiiy 
Veckatao  .. 
Neckcloth. 
Veckerei ... 
Vecklace  .. 
NecUaad.. 
JTecktie  .. .. 
Vectarial.. 
Nectarine . 
Nefiurioua . 
Nefketaa  . 

Nei^ 

Neighing. 

Neptune 

Neptunide. 


....  No. 

No. 

...  No. 

No. 

No. 

No. 

No. 

...  No. 

No. 

No. 

No. 

No. 

No. 

No. 

....  No. 

....  No. 

No. 

No. 

...  No. 

No. 

....  No. 

....  No. 

...  No. 

No. 

Nettlewort No. 


Nerroua.. . 
Nermle .... 
Neetcoclui 

Neeteifg 

Nettle 


Nentral .. 
Nentriua 


No. 

No. 

No. 

Newsroom No. 

Nicenuuit No. 

Nicety No. 

Nickel No. 

Nickeler No. 

Nickname No. 

Nicknaming No. 

Niggardiflh No. 

Niggardly No. 

Nightcap No. 

Nightengale.  No. 


2 

2 

2 

3 

8 

8 

3 

8 

3 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


44 


<( 


«< 


(I 


44 


<4 


4( 


i4 


44 


44 


(4 


44 


(• 


l< 


44 


(t 


II 


II 


44 


44 


(  4 


4< 


<( 


44 


4i 


4  4 


<4 


44 


<( 


4  ( 


(  4 


It 


41 


4  4 


(I 


14 


44 


44 


44 


11 


II 


14 


14 


4  i 


II 


II 


I. 


14 


II 


t  I 


4  I 


li 


44 


H 


4< 


4  ( 


48  inches  z  ^  inch  with  Rolls... 

60  inches  X  >:^  inch  " 

60  inches  z  ^  inch  without  Rolls 

6  feet  xj^inch 

6  feet  z  %  inch  with  Rolls. ... 

8  feet  z  %  inch  without  Rolls 

8  feet  x%  inch  with  Rolls. ... 

10  feet  X  %  inch  without  Rolls 

10  feet  X  %  inch  with  Rolls  ... 

10  feet  X  %  inch  without  Rolls 

10  feet  X  %  inch  with  Rolls... 

12  feet  X  5^  inch 

12  feet  X  %  inch  without  Rolls 

14  feet  X  ^4  inch 

10  feet  X  %  inch  with  Rolls  . 

12  feet  X  %  inch 

12  feet  X  %  inch  without  Rolls 

12 feet  x^  inch  with  Rolls... 

12  feet  X  \  inch  without  Rolls 

14 feet  x^g  inch  with  Rolls... 

14  feet  X  %  inch  without  Rolls 

16  feet  X  ^4  inch 

16  feet  X  J2  inch  with  Rolls. ... 

16  feet  X  %  inch 

16  feet  X  %  inch  without  Rolls 

16  feet  X  %  inch  with  Rolls... 

16  feet  X  \  inch  without  Rolls 

16  feet  X    1  inch  with  Rolls 

16  feet  X   1  inch  without  Rolls 

18  feet  X  %  inch  '* 

18  feet  X  ^8  inch  with  Rolls.. 

18  feet  X  34  inch 

18  feet  X  %  inch  without  Rolls 

18  feet  X    1  inch  with  Rolls    . 

18  feet  X    1  inch  without  Rolls 

20  feet  X  %  inch 

20  foot  X    5,y.inch.  with  Rolls  . 

20  foot  X    •%4inch.     "         "     .. . 

10  foot  xl     -inch,     "         "     .. 


Page 
157 
157 
79 
79 
79 
81 
81 
805 
805 
805 
305 
305 
805 
805 
805 
305 
805 
805 
305 
805 
805 
805 
805 
805 
805 
805 
805 
805 
805 
305 
305 
305 
305 
305 
305 
305 
305 
305 
3«»5 
305 
305 
305 
305 
305 
305 
305 
805 
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VightislL No.    6  Power  Bending  Rolls  10  foot  x  1   -inch,  without  Rolls  805 

Niirl^tleu No.    6  '*  **       20  foot  x    Ji-inch,     **        •        ..  305 

Vightmare No.    6  **  **       12  foot  x  1     -inch,  with  Rolls ..  305 

Nightward No     6  '*  "      12  foot  x  1    -inch,  without  Rolls  305 

Nihilisme No.    8  "  "                                            *•         '*      ...  305 

NlMllBt No.    8  "  ••       20  foot  X    ?^ -inch,  with  Rolls.  .  3a5 

NimbleneM No.  10  **  •*       20  foot  x    J^-inch,     **        *•     ...  305 

Nimbleis No.  10  "  ''    without  Rolls 305 

Nimbose No.  11  **  "           *'          *'    305 

Nimioiui No.  11  *'  ''      20  foot  x   ?4 -inch,  with  Rolls  ...  305 


Vertical  Power  Bending  Rolls,  10  foot  x  1  J-^-inch,  with  Rolls  305 

Nitrifying  Vertical  Power  Bending  Rolls  10  foot  x  l^^-inch,  without 

Rolls 305 

Nitroiu No.  12  Power  Bending  Rolls,  20  foot  x    3^. inch,  with  Rolls   .  305 

Nitrnm No.  12  Power  Bending  Rolls,  without  Rolls 305 

Nobody 48-inch  x  jVi'ich  Plate  Straightening  Machine 317 

Nocturnal 60-inch  x    >4-inch     '*               **                   **         317 

Nodder 48-inch  x    ?^-inch     '*                *•                   "         317 

Noisome 48-inch  x  >5^-inch     "               "                   "         317 

Noisy 60-inch  X    i^-inch     •*               *'                   •• 317 

Nomad 48-inch  x    ^^-inch     "                **                   *•         317 

Nomadic 48-inch  x  1    -inch     "               "                   ••         317 

Nominate Grindstone  Box,  with  Dresser 427 

Nomineh Grindstone  Box,  with  Stone  and  Dresser 427 

Nonentity Shaft  Straightening  Machine,  20  foot  bed 483 

Nonesuch "                "                    •*            22  foot  bed 488 

Nonianus **               "                   "           24  foot  bed 483 

Nonidi '*               "                   "           26  foot  bed 488 

Nonnado **                *'                   "           28  foot  bed 483 

Nonnam **               "                   *'           80  foot  bed 483 

Novelist 60-inch  x    ^-inch  Plate  Straightening  Machine 317 

Novelty 90-inch  x    >^-inch     **                   *•               "           317 

Nowhere 60-inch  x  1     -inch     "                    "                *'           317 

Noxious 84-inch  X    f4-inch     "                   *'                 *           317 

Nossle 120-inch  X    ?'4-inch     **                    "                "            317 

NumbskuU No.  6    Power  Bending  Rolls,  14  feet  x  y^  inch  with  Rolls  .  305 

Numen  No.  6                                    "        14  feet  x  p^  inch  without  Rolls  305 

Nunnery No.  6               "                   *'       14  feet  x    1  inch  with  Rolls  305 

Nunqua No.  6                "                    "        14  feet  x    1  inch  without  Rolls  305 

Nuptial    No.  4^2             '*                    "         8  feet  x  ,^  inch  with  Rolls  305 

Nuptiator No.  4>2            *'                    "         8  feet  x  %  inch  without  Rolls  305 

Nurse No.  4>2             "                    "        10  feet  x  %  inch  with  Rolls  3(»5 

Nurseries No.  4)2'            **                    *'       10  feet  x  %  inch  without  Rolls  305 

Nursery No.  4>2            '*                   **        10  feet  x  s^  inch  with  Rolls  W^ 

Nursinos No.  43^'            '*                   "10  feet  x  }^  inch  without  Rolls  »)."» 

Nursinum No.  4)^            "                    •'        12  feet  x  >^  inch  3u') 

Nursling  No.  4>2            '*                    "        12  feet  x  %  inch  with  Rolls  305 
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Code  Words                                                      Machine  Page 
Patent  Portable  Crank-Pin  Turning  Machine 181 


OCKER 

nECl5fi88 


